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Short memorandum on the electrification 
of the Chilian Section of the Transandine Railway Company, 


By A. J. J. FIFER, 


CONSULTING ENGINEER, LONDON, 


I. — General. 


One of the most interesting mountain 
' railway lines in existence is that which 
connects the Chilian and the Argentine 
Republics and which is known as the 
Transandine Railway. 

Starting from Los Andes on the Chilian 
side 834 m. (2736 feet) above sea level, 
it wends its way eastwards over a circuit- 
ous route abounding in heavy grades, 
sharp curves, tunnels and snow sheds to 
a height of 3207 m. (10522 feet), where 
it traverses the Andes through a tunnel 
3.2 km. (1.9 miles) long and descends to 
Mendoza on the Argentine side, 768 m. 
(2520 feet) above sea level. 

The total length of the line is 249.5 km. 
(455 miles), of which 70.5 km. (43.8 
miles) are in Chilian territory and 
479 km, (141.2 miles) in Argentine terri- 
tory. 

Although on the Chilian side the 
average grade is 34 °/» the contour of the 
country from km. 35 onward is such that 
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five rack sections had to be constructed, 
the heaviest grade being 80 “/o over a 
distance of about 1.75 km. (4.10 miles). 
The maximum grade for all adhesion 
sections is limited to 25 °’/». 

On the Argentine side the more gentle 
eastern slope of the Andes imposed con- 
ditions of a less onerous nature, necessit- 
ating a maximum rack grade of 61 "/». 

From the standpoint of haulage, the 
line can be divided into three main sec- 
tions as shewn on the following table. 

Sections A and € are adhesion only 
whereas section B, made up of alternate 
rack and adhesion sections, constitutes by 
far the most difficult portion of the 
system. 

To operate over the sections A and GC, 
an ordinary locomotive satisfies the con- 
ditions, but section B necessitates .a spe- 
cial type of locomotive which must be 
capable of doing work on the rack and 
running rails simultaneously. 

Due to the relatively short adhesion 
distance between Los Andes and Rio 
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The longest of these combined tunnels 
and sheds on the Chilian side will, when 
completed, cover a distance of 1 1/2 km. 
(0.93 mile) and is located on a 7 % rack 
grade. A steam locomotive on such a 
grade would work at its maximum capa- 
city and lowest speed and would require 
about eight minutes to run through this 
tunnel. To operate by steam under such 
a condition would be not only distressing, 
but would incur a very grave risk of 
asphyxiating the passengers and train 
staff. 


With regard to the much longer summit 
tunnel, the grades are small and there- 
fore the steam locomotive can run 
through it under comparatively light 
steaming, which makes the gas and smoke 
condition still bearable. 


Realising that the advantages of the 
_ additional snow shed protection would, to 
"a very large extent, be offset by the dan- 
gerous conditions of gas and smoke in 
the long tunnels on steep grades if steam 
traction were to be retained, it was decid- 
ed to investigate the advisability of intro- 
ducing electric traction. 


After going thoroughly into ali the 
factors, it was evident that the introduc- 
tion of electric traction presented the 
following advantages : 


a) Absence of smoke and gases, which 
will make it possible to entirely enclose 
long sections of the line by galpones and 
tunnels as above referred to, so as to 
form sufficient protection against inter- 
ruption of traffic due to avalanches in 
winter and mud runs in spring, and thus 
keep the line open for traffic the year 
round. This is not possible with steam 
traction. Until the line is operated elec- 
trically some sections of the long artificial 
tunnels will have to be left open for ven- 
tilation purposes; 
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b) A cleaner, more comfortable and 
faster service; 


c) Considerable operating economies. 


In view of these advantages, the Chilian 
Company decided to adopt electrification 
at once for its heavy grade section from 
Rio Blanco as far as Las Cuevas on the 
Argentine side, which station is the pre- 
sent operating terminus of Chilian trains. 

This work should be completed towards. 
the latter part of 1926. 


II. — Haulage capacities 
of locomotives. 


The limitations of one metre gauge 
impose severe restrictions on the design 
of an ordinary steam locomotive and these: 
restrictions become especially severe when 
a combined rack and adhesion locomotive 
has to be considered. The present steam 
locomotives of the large type were design- 
ed to haul a train weight of 140 tons over 
the rack sections, but for various reasons 
the rating had to be reduced to 110/120: 
tons. The heaviest type of steam loco- 
motive for rack working on the Chilian 
side weighs loaded 88 tons, that is when 
carrying its full equipment of water and 
fuel. Thus on the fully loaded basis the 
locomotive weighs about 73/80 % as 
much as the train hauled. 


The electric locomotives will weigh 
about 84 tons and will be designed to 
haul 150 tons up the Chilian grade at 
speeds considerably greater than those 
possible with steam locomotives hauling 
much lighter trains: This haulage capa- 
city will be maintained, since the power 
of an electric locomotive is not subject to 
reduction by wear, fouling or inefficient 
setting of valve gear, nor are they affect-. 
ed by cold weather conditions as is the 
case with steam locomotives. 


axis cmaions 
Ill. — Technical features. 


a) Power supply. — The energy for 
operating the railway will be derived 
from the Cia. Chilena de Electricidad | 
Limitada, from its hydro-electric plants. 
This Company i is at present supplying the 

motive power for the electrified lines of 
the Chilian State Railways. The energy 
will be received by the Railway at Los 
Andes in the form of three-phase current 
at a pressure of 42 000 volts and periodi- 
city of 50 cycles. The Railway is respon- 
sible for the erection and maintenance of 
the high tension transmission line from 
Los Andes to its substations. 


_b) System of traction. — In view of 
the physical restrictions along the line, 
advisability of keeping down locomotive 
weights and the nature of power supply, 
the system of traction best suited to the 
particular conditions prevailing is 
3000 volts direct current. This is the 
‘same as at present used by the Chilian 
‘State Railways. 


c) Substation. — To utilise the energy 
supplied by the Power Company for the 
requirements of 3000 volt D. C. traction, 
ithe high tension 42 000 volts, three-phase 
current will be stepped down and con- 
verted to 3000 volts D. C. For this 
purpose one substation will be installed 
to feed the first electrified section. This 
substation will be equipped with two 
1500 kw. motor-generator SBR 
units (one in reserve). 


d) Secondary distribution. — The over- 
head conducting system for supplying 
the power from. the substations to. the 
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of work and pressures on the rack teeth 
and rack pinions have been high. With 
the electric locomotive the total weight on 
the adhesion driving axles will be about 
72 tons and due to this, the efforts on 
the rack will be less than has been the 
case hitherto, in spite of the fact that the 
train weights hauled will be 150 tons 
instead of 110 to 120 tons as with steam. 


Each locomotive will be equipped with 
six motors, four of which will be connect- 
ed to the driving axles and two to the 
rack pinions. When running on adhe- 
sion sections the four adhesion motors 
will be connected in pairs across the 
3.000 volt circuit and when so connected, 
will give an average schedule speed of 
about 30 to 35 km. (18.6 to 22 miles) per 
hour. When operating on the rack 
grades, the four adhesion motors will be 
connected in series across the 3000: volt 
circuit and the two rack motors also in 
' series across the 3 000 volt circuit. With 
this connection for the rack, the speed 
characteristics of the locomotive will give 
about 15/16 km. (9 to 10 miles) per hour 
for the schedule time assumed. This 
method of operation will enable the 
power requirements to propel a train over 
the line to be maintained at a fairly uni- 
form figure. 


All adhesion driving axles of individual 
trucks will be mechanically coupled and 
each rack motor is to be coupled to its 
individual rack pinion. 

Adhesion and rack motors will in no 
way be tied together mechanically. 


When motoring on the rack sections 
with normal setting of control, the trac- 
tive effort required will be equally 
divided between adhesion motors and 
rack motors. It will, however, be pos- 
sible to alter the division of work between 
adhesion and rack motors to 10 % above 
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and below this normal for continuous 
operation. 

When running down grade, the motors 
will operate as generators and thus act as 
a braking medium. 

The subject of braking has been given 
special attention, since it is recognised 
that this feature is an exceedingly im- 
portant one on a line having the charac- 
teristics of the Transandine Railway. 

The wagon stock is provided with 
Westinghouse straight and automatic 
braking equipment, double pipe lines 
being run for this purpose. The total 
pressure on the brake blocks is equivalent 
to 75 % of the total weight of the wagons. 
Each wagon is equipped with 6 and 8 inch 
cylinders, the smaller being used when 
wagons are empty (10 tons), the 8 inch 
when wagons are half loaded (20 tons) 
and both when fully loaded to 30 tons. 


The electric locomotives will be pro- 
vided with adequate equipment for : 


1° Air braking. — Straight as well as 
automatic air brakes, for the adhesion 
wheels, to work independently of as well 
as in conjunction with the Westinghouse 
air brakes on the wagon stock. Straight 
air brakes only will be applied to the 
brake drum on the rack pinion shaft; 

2° Electric braking, by the adhesion 
and rack motors; 

3° Powerful hand braking operating 
through a screw, to be applied on the 
locomotive adhesion wheels, as well as 
rack drums. 


The straight air brake equipment will 
be applied to the locomotive and train 
adhesion wheels for ordinary retardation, 
but may also be called upon to wholly con- 
trol the speed of the train on any of the 
rack or adhesion down grades and like- 
wise to assist the electric braking equip- 
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ment to hold the train at speed on any 
of the down grades. ° 

The straight air brakes on the rack 
brake drum are intended to operate only 
in case of emergency. 

Electric braking will be used to hold 
the train at speed on the down grades. 
On grades where the braking effort 
required to hold the train at speed 
~exceeds the rated braking effort exerted 
by the motor equipment, straight air 
braking on the adhesion wheels of the 
jocomotive and train will be applied to 
make up the difference. 

The capacity of the air brake system 
applied to all the driving wheels of the 
locomotive, will give a total pressure on 
the combined brake blocks equivalent to 
90 % of the weight of the locomotive. 
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In case the train should get out of 
control a down rack grade, an automatic 
speed limiting device adjustable for a 
speed of between 18 and 25 km. (between 
44 and 15.5 miles) per hour will, in a 
positive and simple manner, cause a full 
automatic air application to be made on 
the adhesion wheels of the locomotive as 
well as the train. The speed control go- 
vernor will be mechanically operated, 
driven positively from the rack pinion 
shafts. 

Each locomotive will be equipped with 
two pantograph current collectors, indivi- 
dually raised by compressed air cylinders 
and lowered by gravity. A suitable hand 
operated air pump will be provided for 
raising the pantographs in case the nor- 
mal air pressure fails. 
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A new .wood treating process, 
By A. M. HOWALD, 


« SENIOR INDUSTRIAL FELLOW, MELLON INSTITUTE OF RESEARCH », UNIVERSITY OF PITTSBURGH. 


Figs. 1] to 7, p. 2506 and 2514. 


(Railway Review.) 


The preservative effect of zine chlo- 
‘ride has been known for many years, 
and it has been used extensively in 
timber treatment, but this use has been 
decreasing in recent years for two rea- 
sons. Timber so treated, especially if 
used in hot, arid situations, is much 
given to checking and splitting. If used 
when there is an abundance of moisture 
the solubility of the zinc chloride causes 


it to leach out of the wood and its bene- | 


fits are largely lost. To overcome both 
of these handicaps, and to prolong the 
preservative effect of the material, con- 
siderable investigation and experimental 
work along the lines of using zinc chlo- 
ride with petroleum has been under- 
taken. 

One of the drawbacks to the process 
heretofore tried out is that they all re- 
quire double treatment, either with the 
zine chloride followed, after a period of 
seasoning, with the oil, or, first with the 
oil and, without removing from the cyl- 
inders, then with the zinc chloride. The 
process which is described in the follow- 
ing paper, presented to the American 
Wood Preservers’ Association at its 
21st annual meeting, overcomes the ob- 
jection of double treatment and the inci- 
dentally high cost of extra handling of 
the timber. 


* 
x %* 


During the last twenty years consider- 


able experimental work has been done 
in attempts to develop a wood treating 
process in which the well known preser- 
vative effect of zine chloride should be 
prolonged by an additional treatment 
with petroleum or.its products, such.as 
crude fuel oils. These investigations 
have been stimulated by a growing re- 
cognition that a preservative treatment 
of wood, in addition to preventing 
decay, must act to minimize checking, 
splitting, brooming, and other manifes- 
tations of natural wear, or weathering of 
unprotected timbers. 

Several combination treatments with 
zinc chloride and petroleum oils have 
been developed and used experimentally. 
These treatments have been carried out 
by a variety of methods, which will be 
summarized as follows : 


1) Crossties were treated with zinc 
chloride solution, as in the usual Burnett 
process, seasoned, and finally treated 
with petroleum, either by an open tank 
or pressure process; 

2) Crossties were first ‘treated with 
crude oil by the Rueping empty cell pro- 
cess, then, without removing from the 
cylinder, treated with zine chloride so- 
lution by the full cell process; 

3) Crossties were treated by the Rue- 
ping empty cell process, using a more 
concentrated solution of zinc chloride 
than is ordinarily employed for the Bur- 
nett treatment. Then, without removy- 
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water mixture. Where oil constitutes. 

the external continuous phase, the mix-- 
- ture is spoken of as a water-in-oil emul- 

sion. 

Oil-in-water emulsions are charac- 
terized by a milky appearance and a lim- 
_pidity approaching that of water, as the | 
concentration of oil decreases. In gen- 
eral, they are stabilized by water dis-- 
persed colloids, such as alkali soaps,. 
animal glue, casein, starch, dextrine, etc. 
Increasing concentration of oil causes a 
rapid increase in viscosity and some-- 

times a reversal of phase. 

Water-in-oil emulsions have an oily 
or greasy appearance, depending on 
_whether they are low or high in water 
content, and are miscible with an excess. 
of oil and immiscible with water. They 
are stabilized by oil dispersable gums 
and: colloidal substances, such as alka-. 
line earth and heavy metal soaps, as- 
phalt, rosin, etc. 

For the treatment of timber ain an 
emulsion there are certain basic requi- 
rements, the more important of which 
are as follows : 

1) Both phases of the emulsion must 
penetrate into the timber; i. e., the emul-. 
sion must be of such fineness and stabi- 
lity that the wood will not separate its: 
phases by filtration; 
wi?) The emulsion should be of such sta- 
bility and consistency as to permit its 
use in commercial treating equipment; 

_ 3). It must be possible to so regulate 
the composition that a desirable ratio of 
the component preservatives can be ob- 
tained in the timber. 
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These requirements have been met sa- 
tisfactorily by certain emulsions of zinc 
‘chloride solution in petroleum fuel oils. 
Penetration and distribution of zinc 
chloride and of oil have been verified by 
chemical and physical tests. It has also 
been found possible to vary the absorp- 
tion of zinc chloride within limits above 
and below the values that experience 
with zinc treatments has fixed as opti- 
mum. 

Stability has been demonstrated by 
continuous treatments under operating 
conditions in a two-tie experimental cyl- 
inder at Mellon Institute, and in a ten-tie 
cylinder at Somerville, Tex., in co-opera- 
tion with the Santa Fe Tie & Lumber 
Preserving Company (1). 


Description of the process (?) 


Preparation of the emulsion. 


Asphaltic residuum and distillate fuel 
oils are mixed in proportions to give a 
suitable viscosity, which may vary from 
45 to 65 seconds Saybolt at 180° F. This 
mixture is agitated with from 15 to 25 % 
of a 10 to 40 % zine chloride solution, 
then pumped under high pressure (about 
2000 lb. per square inch) and at a temp- 
erature of about 170° F., through an 
emulsifying valve. This valve so dis- 
perses the zinc chloride solution that an 
emulsion of sufficient fineness and sta- 
bility for wood impregnation is obtain- 
ed. The natural asphaltic and resinous 
constituents of suitable fuel oils have 
a protective or stabilizing action, and 
where these oils (3) are used the addi- 
tion of an artificial stabilizer is unne- 
cessary. 


(4) These ties are to be installed in test sections 
of the Santa Fe lines in various climates. 

(?) U.S. patent applied for. 

(3) In experiments up to the present time the 
following residuum and crude petroleums have been 
found adaptable to the process: Residuums from 
heavy and light Mexican crudes, residuums from 
California crudes, California crude oil, and’ Caddo 
crude oil. - 


Such water-in-oil emulsions properly 
prepared, are quite stable. They do not, 
however, remain of uniform composi- 
tion at treating temperatures, without 
some agitation. This property is readily 
explained |by the fact that the dispersed 
particles of zinc chloride solution have 
a density from 1.2 to 1.6 times that of 
the dispersing oils. 

The necessary agitation in the treat- 
ing cylinders is obtained by the use of 
a circulating pump. 


Conditions for treating timber 
with the emulsion. 


The usual procedures for pressure im- 
pregnation of timbers are applicable to 
the emulsion process. The operations of 
initial and final evacuation, steaming, 
and. application of initial air have been 
employed for the customary purposes and 
with usual results. The mixture may be 
regarded as a petroleum made toxic by 
zine chloride, and during treatment it 
acts like a petroleum of similar visco- 
sity. Ordinary treating temperatures of 
170° F. to 180° F. are employed. It is 
not advisable to operate above 185° F. 
for any appreciable period of time. 

Figure 1 represents a treating cylin- 
der, 74 inches in diameter by 132 feet 
long, ideally arranged for emulsion 
treatments. Regular equipment consist- 
ing of a treating cylinder, overhead 
Rueping cylinder, weighing or measur- 
ing tank, and storage tanks has been 
illustrated. The additions to this stan- 
dard unit-cylinder equipment consist of 
a 1000 gallons per minute circulating 
pump, two emulsifying pumps (one in 
reserve), with a combined capacity of 
16.7 gallons per minute and an overhead 
storage tank for emulsion of 8000 gal- 
lons capacity. The emulsion storage ca- 
pacity is designed to enable more con- 
tinuous operation of the emulsifying 
pump and to afford a reserve supply of 
emulsion for from three to four treat- 
ments where desired. 
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Table 7. — Analyses of emulsion during treatment of oak and gum ties. 
3 (3) (4) (5) 
er cent Per cent ; 
Number 1 Saae wood, L os Ae ON of race 4 
in emu'sion used to column 3. 
by analysis. for replacement. 
Un: 3” oo ieee all ere Oak. 4.59 7.00 io? 
tli. oo Eats Sao ee eee — 4.59 7.00 1.52 
2, | ie Sane: OAR me eee — 4.77 7.00 1.46 
DMM pce ee cvilng days saik ae = 4.93 7.00 4.42 
(cla, ‘ge Rau beac Sane aie ee = 4.71 7.00 4.49 
1g: Se diloles clk Gee = 5.00 7 00 1.40 
TO Sa) aaa a Gum. 4.83 7.00 1.45 
ila. cod) Sy AAS cea es = 4.93 7.00 1.42 
1B). 3 6. chew boueheoies ence = 5.12 7.00 1.37 
ils: Ah Mie igthe eee ee Re = 4.95 7.00 41.44 
VA chip 5 ike SEC ra 5.36 7.00 1.33 
ROMs tk Gh wid a Seow ae 5.37 7.00 1.33 
Bio .B. br GOA ORC ee = 5.52 7.00 atl 
DANEEL iach sb 8 0 Sap arse == 5.95 7.00 1.48 
DOMME Th Bogie aie a: Sse Ss = 5.96 7.00 1.48 
SSM dec: SC eRe ane eo ar Oak. 5.96 7.00 4.48 
2iGc: 'o° ee = 5.87 7.00 sea ES, 
GG. Cetin See aCe are aaa 5.60 7.00 4525 
Gia 13 A. dade Ree ciara aera = Bovis! 7.00 a ren 
AGS 2 sn geen ne ea eee — 519. 7.00 1.24 
Ho oe dt Oe genes Pee Lo Cee ee == 5.59 7.00 1.25 
SUA tae rae toh oe geprcrus Lente — 5.63 7.00 1.24 


To facilitate control of the zinc chloride 
concentration, it is desirable not to have 
a large reserve of emulsified mixture. Ob- 
viously a large reserve is not necessary, 
because the emulsifying pumps may be of 
such capacity as to replenish the supply 
of emulsion during each charge. The stor- 
age of the zinc chloride solution and oil 
mixture, agitated and supplied to the 
emulsifying pumps as needed, may be 
of any desired capacity. Operation of 
the emulsifying pumps, therefore, serves 
the double purpose of stabilizing the 


mixture and transferring it to the treat- 
ing unit. 


Penetration and absorption 
of zinc chloride and oil. 


Penetration is plainly visible in timber 
treated ‘by ithis emulsion process, be- 
cause a water-in-oil dispersion has the 
general appearance and characteristics 
of the oil. Accompanying are illustra- 
tions from photographs showing the pe- 
netration obtained on hewn pine, gum 
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Table 8. — Zine chloride content of oak and gum ties. 


Per cent of Zn Cly Per cent of Zn Cl, Ratio 
Number of tie. czleulated assuming by of excess absorption 
even absorption. analysis. | factor ‘a). . 
pra 
OUEEESHNP ee pare trie eee eens 07535 0.587 1.09 
SS OMO XK. sss Se en ee ieee 0.559 0.673 1.20 
= TAOEX S 3.20 cena. aac ee 0.499 0.618 4.24 
== BSN Seen Sin cece ene eae 0.751 0.8414 Tepe. 
= "S200 can Edie, ee een tae 0.645 0.750 1.16 


Average; 1.17 


Gant “Oran ee eee 0.92 1.33 4.44 
Sa or DE SS Ree Riis Ne Be eget ted aces 0.81 1.04 dese | 
aoe MOS SES, Se ieee mea ene 1.65 1.76 1.08 | 
Se Ls hc kee ae ee ioe 1.12 0.80 | 
SO is! ogee “Shee ar ee dusty eel 4.419 
a 282 AR hicas ee 1.56 1 68 1.08 
a 1208 nr ee ee ae ae ee ae 1.35 12410 1.20 
a RYE Ae (een MaMa TB Jo 0.95 1.05 110) 


Average : 1.18 


Table 9. — Amount of original emulsion remaining after using 
: a given quantity. 


Fraction of preservative Per cent of original mixture Number of treatments 
remaining in a commercial cylinder 
(m) of equation II. (y, of equaticn II. to give the value to (m). 
5 | 
0 ; 100.0 0 b 
0.10 90.5 * 
0.20 74.1 5) 
0.50 60.6 3.3 
0.70 49.6 a7 
1.00 36.8 6.6 
1.50 22.3 10.0 
2.00 13 5 13.3 
2.50 8.2 16.6 
3.00 5.0 20.0 
4.00 1.83 26.7 
5.00 0.67 33.4 
6.00 0.25 40.0 


a a eee oe 


Table 10. — Amount of Zn Clg at various depths in emulsion treated ties. 
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Lb. per cubic foot. 


Oak 416-X .. 


0.50 


0.62 


4.13 
0.58 


AO 


1.86 


Gan 170: 
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and red oak, treated in co-operation with 
the Atchison Topeka & Santa Fe Rail-- 
way, at Somerville, Tex. 

The hewn pine specimens shown in 
figure 2 were treated with a mixture of 
viscosity 61.8 seconds Saybolt at 180° F., 
and mixed to contain 4.5 % by weight 
of zinc chloride. The oil content was. 
80 % leaving 15.5 % of water. 

The gum and oak ties shown in figures. 
3 and 4 were treated with a mixture of 
7 % zinc chloride, 80 % petroleum, and 
13 % water. Its viscosity at 180° F., was 
64.7 seconds Saybolt. 

The gum and oak sections were cut at 
the rail base, those of pine were cut from 
the middle of the ties. The figures for 
oil and zinc chloride under the respec- 
tive sections are in pounds per cubic 
foot and are calculated from weights of 
the individual ties before and after treat- 
ment, 

In every case a preferential or selec- 
tive absorption of zine chloride was in- 
dicated, both by the results of analyses: 
of ties treated and by analyses of the 
emulsion used. (See tables 1, 3 and 8.) 
For example, if an emulsion containing 
5 % of zine chloride were used for 2 
treatment giving a retention of 10 pounds 
per cubic foot, the zinc chloride absorb- 
ed would not be 5 % of 10 pounds or 
0.5 pound, but some figure higher than 
this amount. 

This. excess absorption of zinc chlo- 
ride is constant for a given kind of tim- 
ber, and increases with an increase in 
difference between- gross and net ab- 
sorption. Whether or not it is directly 
proportional to this difference (kick 
back) has not been demonstrated con- 
clusively. 

The effect of this excess absorption of 
zine chloride on an emulsion in conti- 
nuous use is to decrease the concentra- 
tion of zine chloride in it. However, it 
is mathematically obvious that, treating 
with’a given supply of emulsion, and re- 
placing it as used with emulsion of the 
original concentration, an equilibrium 


ae 


ete 


ie ee ile A 


nat 
= ©. arr . 
- y 4 


will just equal ‘the or C01 
tion. At this equilibrium concentr 


‘the zinc chloride retained is equal to that y, 
which would be retained from the ori- 


-ginal mixture if absorption of the two 
phases were even. 


The mathematical solution of this 


problem is of interest in determining the 
rate of change and resultant concentra- 


tion of a mixture under given condi- 


ctions. 
The general equation of change is : 


2 hig ETD ee tatgeah 


where : 


a = the concentration of zine chloride 


in the emulsion at any time. 
a = the factor of excess absorption of 


zinc chloride. This is a constant, dese 


pending upon the kind of timber and 
the treatment given. It is numerically 
the ratio of zinc chloride actually re- 
‘tained by the wood to that calculated 
by assuming absorption of zine chlo- 
ride and oil to be even. 

‘m = the fraction of the total quantity of 
emulsion. in use that has been absorb- 
ed by the timber at a given time. Ob- 


viously, if a constant supply is main- 


tained (m) will be equal also to the 
amount of emulsion added after start- 
ing treatments. 

‘ce = the original concentration of zinc 
avwas in the emulsion and its con- 
centration in the emulsion added for 
replacement. 


The applicability of equation 1 is 
‘shown by figure 5 below. Curve I, 
figure 5 was calculated for some full | 
etl treatments of pine, where a was 


found to be 1.20 by actual analysis — of ¢ 
‘ties. Curve If was calculated for Rue- 
ping opts cell treatments (10 pounds 


‘ en "thel Yowest 4 
reached in use. 


eS ' Obtained Moa VR 
proof is afforded by a series 
ments made on hardwoods Goose 
gum) at Somerville, Texas. 
cided to use a mixture e carrying 7 


zinc alee 


oe 00 ; as ine S DDLOR Te ote 
centration to be expected. Anticip A 


this a mixture shee 5% of z 
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lated in table 7, and shown graphically 
as figure 6. It is evident that the equi- 
librium concentration is slightly higher 
for gum than for oak, and that the aver- 
age value is about 5.80 %, correspond- 
ing to an excess absorption factor of 


(io PM. 


7 
5 80 

A number of the oak and gum ties 
were sampled and analyzed. From the 
average excess zinc chloride found the 
excess absorption factors were caleculat- 
ed. These values of @ were 1.17 for oak 
and 1.18 for gum. The agreement with 
the value for a or 1.21, obtained from 
the observed equilibrium concentration 
of he mixture, is regarded as satisfac- 
tory. Table 8 gives the analytical data 
for the oak and gum ties sampled. 

In connection with the question of 
stability of a wood treating emulsion in 
use, it is of interest to know how many 
treatments are required to use comple- 
tely the initial charge. Operating under 
. the conditions that a constant supply of 
emulsion is maintained by replenishing 
as used, the equation for calculating the 
amount of original mixture present, 
where 
y = amount of original emulsion pre- 

sent. 

m = fraction of total quantity in use that 
has been consumed, and 

e = base of the natural system of loga- 
rithms 


is 


By assuming certain values for m and 
calculating y, figures for table 9 were 
obtained. In the third column the num- 
ber of treatments corresponding to the 
given values of m are tabulated. It is 
assumed that a commercial cylinder 
used 15 % of the working mixture per 
treatment. This table shows that after 
40 treatments, or about two weeks ope- 
ration, the amount of original preser- 
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the 


vative present would be less than one 
quarter of one per cent. The calcula- 
tions indicate, therefore, that under 
treating conditions there would not be 
present an appreciable quantity of emul- 
sion over two weeks old. Emulsions 
have been used continuously at Pitts- 
burgh and at Somerville for periods in 
excess of six weeks. 

With some emulsions, particularly 
when used at temperature above 180° F., 
it is desirable to withdraw a small por- 
tion of the mixture from the bottom of 
the Rueping cylinder for re-emulsifica- 
tion. In this way water introduced 
from wet timber and distilled from the 
emulsion igs removed. This fraction 
withdrawn several times per week need 
not be greater than 0.5 to 2 % of the total 
quantity in use. Calculations of emulsi- 
fication cost shown herewith allow for 
10 % re-emulsification. 

A question of considerable importance 
in evaluating the emulsion process is 
the distribution of zinc chloride obtain- 
ed. Is there a filtering action by the 
wood fiber resulting in a concentration 
of zine chloride in the surface layers of 
the timber treated ? Data have been ob- 
tained showing that zine chloride is 
adequately distributed in the oil-treated 
area. Qualitatively, the distribution of 
zinc chloride may be demonstrated by 
potassium  ferricyanide-potassium 
iodite-starch color test or by the ferri- 
cyanide-uranium acetate color test. The 
distribution of zinc chloride has been 
shown more conclusively by quantita- 
tive chemical analysis. 

In figure 7 are pictures of rail or 
middle sections of oak, gum and pine 
ties treated at Somerville. These sec- 
tions were cut into layers as indicated 
by white lines and numbered A, B and C 
toward the center. These layers were 
sampled separately and analyzed for 
zinc chloride. The amount of zine chlo- 
ride in the various layers is given in 
table 10. Comparison with the photo- 
graph shows that the zinc contents of 


mnie 
Sie Bini Bad fea loll 
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the inner layers are certainly not less 
than proportional to the oil present. 


Cost data for emulsion treatments. 


For emulsion treating costs two fac- 
tors must be added to the standard for 
treating plant operation. These factors 
are ; 

1) The cost of emulsification; 

2) The cost of circulating in treating 
and Rueping cylinders. 


These two costs have been calculated 
on the basis of cost per gallon and cost 
per cubic foot of timber. 


Emulsification cost per gallon 
of preservative. 


The cost of emulsifying is made up of 
power and of interest and depreciation 
on the investment in machinery. The 
power cost may be calculated as follows: 


__ 0.000252 (g.. p.m.) - h 


e 


h.p 


where : 


h. p. = horse power required. 

h, = head in feet against which pump 
operates, ; 

g. p. m. = capacity of pump in gallons 
per minute, and 

e = the efficiency of the pump. 


For an 8.33 gallons per minute pump, 
operating at 60 % efficiency, the horse 
power becomes : 

__ 0.000252 x 4 600 x 8.33 
ye 0.60 

On a basis of 34 pounds of steam per 
horse power-hour, 7 pounds of steam per 
pound of coal, and coal at $5.00 per short 
ton, the power cost per gallon may be 
calculated. 

TGS Se 3450 Lb X5 
7 - 500 - 2000 

At 10 % re-emulsification, the power 

cost would be 


0.000435 per gallon... . (1) 


h.p = 16.3 h. p. 


= $0.000396 per gallon. 


Circulating cost per gallon 
of preservative. 


In a 74 inch diameter by 132 foot cyl- 
inder approximately 2 000 gallons of pre- 
servative are used per charge of timber. 
A 6-inch centrifugal pump of 1000 gal- 
lons per minute capacity is sufficient 
for this cylinder. Ona basis of 30 foot 
water head of frictional resistance, the 
horse power requirements of this pump 
are about 12. The maximum operating 
time of the pump per charge may be 
taken at 8 hours. Then, using prices for 
coal as before, the cost of circulating 
per gallon is calculated as follows : 


12x 8 

2 000 

per gallon of preservative. 

0.048 x 34 « 5 000 
7 X 2 000 


= 0.048 h. p.-hours 


= §0.000582 per gallon. (2) 


Interest and depreciation on emulsifying 
and circulating equipment. 


The investment in machinery may be 
taken at $4200. With interest at 6 % 
per annum and depreciation at 14 %, 
the per gallon cost on a basis of 6 000 gal- 
lons of preservative per cylinder per 
day is: 


4200 x 0.20 


a 8, + . 3 
365 x 6000 $0.000384 per gallon. (3) 

The total cost .of emulsification per 
gallon obtained by adding items (1), (2) 
and (3) is: 


0.000435 + 0.000582 + 0.000384 = $0.00140 
per gallon. 


Cost of zinc-petroleum mixture 
per cubic foot of timber. 


An average desirable treatment on the 
basis of present knowledge is 8 pounds 
of oil (about one gallon) and 1/2 pound 
of zine chloride per cubic foot. With 
petroleum at 4 cents per gallon and zinc 
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chloride at 6 cents per pound the cubic 
foot cost of preservative is : 


$0.04000 cost of oil. 
0.03000 cost of zine chloride. 
0.00175 cost of power, interest, and de- 
preciation (1 1/4 gallon of 
emulsion per cubic foot). 


$0.07175 total cost of emulsion per cubic 
foot of timber. 


Assuming that timber impregnated 
with zine chloride and petroleum will 
be protected throughout its « mechanical 
life >, it is evident ‘that this process pro- 
mises economies in treating costs. 


SUMMARY. 


By employing an emulsion of zinc 
chloride solution in petroleum fuel oils, 
timbers have been impregnated satisfac- 
torily with oil and zinc chloride in one 
movement. 


No large tests have been made with 
oils requiring artificial emulsion stabi- 
lizers and only certain asphalt bearing 
residuum fuel oils, particularly Mexican 
and California base oils (1), have been 
found to give adequate natural stability 
to the emulsions. 

A method of operation, including 
equipment required, has been worked 
out and some cost data assembled. No 
great changes from the usual conditions 
and processes of pressure impregnation 
have been employed, but the customary 
temperature of 180° F., cannot be greatly 
exceeded. 

Semi-industrial treatments have been 
in progress at Somerville, Tex., for se- 
veral months. This work is being done 
in co-operation with the Atchison To- 
peka & Santa Fe Railway and the Gras- 
selli Chemical Co. It is anticipated that 
these treatments, involving 3500 ties, 
and started during August 1924, will be 
nearing completion by 1 February 1925. 
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The development of the reinforced concrete car, 
By A. B. REEVE, 


ENGINEER ASSISTANT TO JOSEPH B. STRAUSS, C, E., CHICAG®.,, 


Figs. 1 to 5, pp. 2519 and 2520. 


(Railway Age.) 


To limit one’s conception of concrete 
to the usual heavy, brittle, rock-like ma- 
terial weighing 144 lb. per cubic foot 
such as is often used in heavy founda- 
tions, is to ignore both the basis of 
thought behind the development of the 
reinforced concrete railroad car and the 
revolutionary progress which in general 
has been made in concretes for special 
uses. These developments in new con- 


cretes not only open the field to light 
weight construction, but offer increased 
resiliency and other physical properties 
entirely in keeping with the necessities 
of the case, to say nothing of manifold 
advantages over the usual materials of 
car construction. 

In order to give a clear conception of 
the fundamental ideas underlying the 
application of reinforced concrete to car 


(4) No extensive tests of various crude and résiduum petroleum oils haye been made but it is planned 


to make such an investigation in the near future. 
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construction, let the reader picture to 
himself an ordinary composite gondola 
car, for example, having trussed steel 
frames on the sides, with the usual ver- 
tical and diagonal members, sheathed all 
around on the inside with wood plank- 
ing protecting the steel somewhat from 
the contents. Let him now picture the 
following transformation : the side 
trusses gradually shrinking into a mere 
network of light steel mesh, and the wood 
sheathing becoming workable like pour- 
ed concrete, and surrounding the steel 
mesh and then gradually hardening into 
a strong impervious special concrete 
with the steel embedded in its center. 
The result is the reinforced concrete 
car. The steel frame is still there to take 
the heavy stresses, but it has been reduc- 
ed to the form of a net-work of steel. 
The steel net-work is inside the concrete 
and is thus given real protection, not 
only from the car contents but from the 
elements. The great disadvantage of the 
tendency of steel to deteriorate is thus 
overcome. The concrete itself becomes 
the sheathing and the steel is inside the 
sheathing. Assuming that the concrete 
used is not only resilient and suitable as 
sheathing, but also fire-proof and dur- 
able, which wood is not, and that the 
whole transformation is practicable and 
economical, we then catch a glimpse of 
the fundamental thoughts underlying the 
reinforced concrete car, and some of its 
advantages. 


Progress of the development 


The development of the reinforced 
concrete car originated with Joseph B. 
Strauss, consulting engineer and _ presi- 
dent of the Strauss Bascule Bridge Com- 
pany, Chicago, and dates back to the 


year 1907. 


The basis of the original thought on 
the subject was the unsatisfactory nature 
of the materials then in use, namely, 
steel and wood or a combination of the 
two, and the belief that more satisfactory 
materials as regards strength, durability, 


cost, etc., were needed. Patents were 
issued in 1909. 

A few years later the world war with 
its extraordinary demands on both the 
steel industry and transportation facili- 
ties looked as if it would force the use 
of other materials than steel and wood 
in car construction. Foreign countries 
even began extending reinforced con- 
crete construction to barges and small 
ships. Later the United States Shipping 
Board, faced with a desperate situation 
in regard to the scarcity of materials 
suitable for the construction of sea- 
going ships, finally turned to reinforced 
concrete. Mr. Strauss’ initial patents of 
ten years previous embraced the use of 
this material in railroad car construction 
and thus under war pressure, plans were 
rushed through for the construction of 
the first reinforced concrete railroad car 
ever built. 

The original concrete demonstration 
car was described on page 776 of the 
21 March 1919, Railway Age (1). 

This car took the form of a solid bot- 
tom gondola. There were no precedents 
to go by, no scientific basis for calcula- 
tions or design. What was not known 
had to be guessed at. The idea was ridi- 
culed, and the material and construction 
situation was almost hopeless. Never- 
theless, despite upsets and difficulties 
without number, the car was finally com- 
pleted by February, 1919. 


Details of original demonstration car. 


Completed and placed on 
Ma Seen Piaget hea February 15, 1949. 


HOA aan © Oe ds ee Cerca . Solid bottom gondola. 
Capacily (load) ...... 50 tons. 

Capacity (volumetric)... 4 800 cubic feet. 
Width of body (outside), . 9 ft 8 in. 

Length cf body (outside) . 44 ft 6 1/2 in. 

Height of bedy (inside). . 4 ft 8 in. 


This car came about as near being an 
all-reinforced-concrete car as it was pos- 


(4) See also Bulletin of the International Ratlway 
Congress, No.9, July-August-September 1919, p. 4164. 


3116 fee a 5 3/8 me in iaienuete 
ss from 4 inches to 8 inches on centers. 
Inside stakes were used, integral with 

4 the body walls. The floor was of con- , 
“Sotet -erete reinforced with rods. The concrete — 
= Og used weighed about 16 % less than ordi- 
nary sand and gravel concrete,the finish- 
ed weight of the car being 53 600 Ine ; 


Brora dae 
of original demonstration car. 


_ In some quarters the car was received 
with much scepticism and doubt. One 
a. , engineer, when the use of this car in coal 
tie service was under discussion, expressed 

the opinion that he thought it might do 
: for soft-coal service, provided the coal 

was very soft. Another insisted that the 


on ane by 


ca. car would not last 30 days, and after it — time. bain ” 
ee had survived this period of service, ge- Es ; 
Saige nerously extended its lease of life to 
Coes 90 days. This was over 6 years ago and 
ie this same car is still in service. On the 
eS : other hand, it must in justice be said that 
a the development enjoyed the confidence, 
& encouragement and support of a great 
many Giitens from its very inception. ‘ 
: After completion, the car was given a ma ee a b 
~ preliminary tryout of 30 days in the aoe ee at: en 
- yards about Chicago, after which it was EXP a 2 amage was a 
J dedicated and placed for 30 days of test in comparison with that wh 
7 ‘service in the coal carrying trade. After oie wonld hoses BOW 
ete : this it was loaded with steel rails and 
is put through its second 30- -day test period 
= of service under the direction of the 


United States Railroad Administration. 
On 17 June 1919, it reached Washington, 
D. C., after a total service of over 5 000 
miles in 90 days, during which time it 
carried full cargoes of coal, steel rails Sabeaied pera: 
-and billets, experienced every variety of -clam-shell buck 
railroad service, bulk loading, clam shell paired, the da 
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expected. 


pl 


Car unloader test. — The car was pas- 4 
sed through an unloader with a full load; 
it was tilted back with one-half load and 


unloaded. This was repeated three 
times, and no effect detected. 


Distortion test. — The car was jacked | 


up at one end 12 inches and no effect 
detected. 
Service test.— In addition to the above 


the car passed through all the heavy 


duty service of 90-days’ constant opera- 
tion over various roads, and reached 
Washington in exactly the same condi- 
tion, except for the patches noted, as 
when it started its career. Its lines were 
unchanged, its ends were still square 


and the concrete was smooth and intact - 


as shown by the report of the Bureau of 


sidering that the ribs are wholly inside 
the car, the damage done was less than 


was abciden ell ly built saith a “kink 
top chords (inducing secondary str Ss. 
not intended or provided for) the re ord — 
of this initial performance is certainly Se 

remarkable. ee 


paietie demonstration car 
served its purpose. 


The demonstration car, as was to be 
expected, was not perfect. For example, 
the floor design was somewhat light and 
the same applied to the ends. After five 
years of use the floor and ends were _ 
allowed to get into rather bad shape, af- 
fording in 1924 the opportunity of seeing 
what sould be done with repairs. These 


Fig. 5. — Close-up end view of 50-ton reinforced concrete gondola built in 1924. 


repairs were effected without difficulty, 
portions of the floor, ends, and even the 


internal stakes, being restored by the use | 


of a cement gun practically without the 


aid of form work. Figure 1 shows an 

interior view of this car as repaired. 
Other technical points which demand-_ 

ed alteration might be mentioned; for 
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example, the internal stakes, which it 
was decided to try out first as one of 
several alternate designs because of 
better appearance. 

In addition to this, the car was exces- 
sive in weight. This was due partly to 
the use of heavy concrete cross bearers, 
for example, and partly to the concrete 
mixture used at that time. 

The important thing to realize is that 
all these difficulties are matters of detail 
which have been largely overcome by 
proper design and studies of what is ac- 
tually required. One thing is certain : if 
the demonstration car had never been 


built, we would not now be discussing - 


fine points of design of reinforced con- 
erete railroad cars. We would still be 
wondering if such cars are possible. 

Thus the demonstration car has served 
its purpose, and accomplished its mis- 
sion. Its contributions to the develop- 
ment of the reinforced concrete railroad 
car include the following : 


1, — It represented the first actual con- 
struction of a reinforced concrete car. 
2. — It furnished something tangible to cri- 


ticise, correct and build upon. 

3. — It proved the practicability of the un- 
derlying idea of the reinforced concrete car. 

4. — It proved that such a car would not 
« shatter to pieces », just as concrete ships 
proved this point. 

5. — It pointed out many advantages which 
can be realized in getting away from wood 
and steel construction. 

6. — It laid the groundwork for the tech- 
nology of reinforced concrete car design and 
construction. 

7. — It represented the first step toward 
overcoming the prejudice against the novelty 
of the idea. 

8. — In the very changes it showed were 
necessary, it pointed the way toward technical 
progress. 

9. — It stimulated the development of light 
weight concrete and indicated the require- 
ments of the other physical properties of a 
correct material. 

10. — It has permitted full advantage to 
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be taken of the knowledge 
thorough tests in service. 


gained from 


Conversion 
of wood and steel cars to concrete. 


In order to test out the feasibility of 
converting cars with worn-out bodies to 
cars with new reinforced concrete 
bodies, and in general to further the de- 
velopment, conversion plans were work- 
ed for several types of cars. 

The process of conversion as it was 
applied to two steel cars in 1924 may be 
briefly described as follows. The cars as 
received were worn out, all-steel gondo- 
las, drop bottom type, of 50 tons capa- 
city each. They were both badly deter- 
iorated. The plates were rusted to the 
point where a hammer could be driven 
through them in spots, the chord angles 
were bent and damaged and the ends 
distorted. The cross bearers were bent 
out of shape and their cover plates were 
in a hopeless condition. The drop doors 
had been bolted shut with planks and 
the cars had apparently been used as 
solid bottom cars for some time. 

The old steel bodies were first remov- 
ed, except the original stakes were left 
intact. The underframe was straighten- 
ed, and the worn out cover plates were 
altered in keeping with the conversion 
plans. A new light steel body frame was 
then added to form an edging for the 
concrete. Old parts which could be 
salvaged were used in this new frame- . 
work. The reinforcing was attached to 
the frame and the concrete finally ap- 
plied. The conversion contract did not 
cover the drop doors and these were 
simply rebuilt temporarily with heavy 
wooden planking to keep down expense. 

Unfortunately the light weight con- 
crete desired was not available in time 
for use in these cars, and as the tracks 
on which they were being built had to 
be torn up by a certain date it was found 
necessary to use the only aggregate at 
hand, which was even heavier than that 
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less apiece than ‘the “original: dem nstra-_ 


tion car. 


Further aspects of the icvaaettn? 


In order to test out further points of — tho 


design, especially the employment of 


outside stakes, a gondola car was de-— 


signed and built in 1924, of the same 
general dimensions as the original de- 
monstration car, namely, length of body 
outside 41 ft. 6 in. width of body outside 


9 ft. 8 in. and height of body inside 4 ft. 


8 in. Although the stakes were on the 
outside they were made by an inward 
panelling of the sides so that there is no 
projection beyond the steel engine of 
the concrete. 

It is beyond the scope of this paper to 


discuss the details of the design in this 


case, but it may be said that the very 
conservative proportion of light weight 
concrete introduced in this car brought 
the weight, while the concrete was still 


‘green, to 44500 lb. corresponding to a 


cured weight of about 44000 lb. In as 
much as the use of light weight material 
throughout would represent a substantial 
reduction in weight even over this figure, 
there is no reason to doubt that the de- 
velopment offers no disadvantage and 


even some possible improvement in the. 
matter of car weight. 


Although the only cars built so far 
have been gondola cars, plans for extend- 
ing the development to box cars and 
other types of freight cars are under way 
and there seems no reason why this type 
of. construction cannot be appitaay to 
passenger cars. 

There would, of course, be no. Revs in 


carrying on a development which mere-- 
_ ly aimed at doing « something different. » 
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Methods employed by the Italian State Railways 
for testing locomotive performances, 


By AxrssanpRo MASCINI and Gumo CORBELLINI, 


ENGINEERS IN THE LOCOMOTIVE DEPARTMENT OF THE ITALIAN STATE RAILWAYS, 


Figs. 1 to 12, pp. 2526 to 2549. 


(Taken from the Rivista tecnica delle ferrovie italiane.) 


Introduction by Luigi GREPPI, Engineer, 


Member of the Editing Committee of the Rivista tecnica delle ferrovie italiane. 


Among the number of locomotives of 
all types exhibited by European and 
American builders in the splendid collec- 
tion of railway rolling stock to be seen 
at the Vincennes Park during the Paris 
Exhibition of 1900, engine 3701 of the 
Southern Italian Railway Company, which 
operates the line along the Adriatic, was 
noteworthy on account of its originality, 
and received a large amount of attention 
from those visiting the Exhibition. 

Built in the workshops of the above 
mentioned Company, this engine was the 
first of a series of forty-three which are 
still in service under the denomination 
of class 670 F.S. (originally class 370, and 
class 500 R. A.) and marked a bold and 
important step in the evolution of the 
steam locomotive in Italy. The construc- 


tion of a boiler with the firebox carried 
over a bogie was such as to provide a very 
great increase in the dimensions of the 
firebox and was a novelty, which, in 
addition to the no less original arrange- 
ment of the cylinders — two high pres- 
sure cylinders on the left and two low 
pressure cylinders on the right, with 
crossover steam ports and cranks at 180° 
-— gave rise to great interest among loco- 
motive engineers of all countries. 
Engineers of the Western Railway 
Company of France asked and obtained 
permission to try this engine on the line 
from Paris to Havre, and the Revue géné- 
rale des chemins de fer published the 
results of trials made with the Western . 
Railway's dynamometer car, which gave 
information on the characteristics of this 
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engine, namely, very high power, free 
running qualities, and high efficiency (1). 

The engineers of the Adriatic Company 
naturally wished to carry out a more ex- 
tensive series of tests in Italy where, how- 
ever, they only had at their disposal for 
carrying out these tests, some chronome- 
ters by which one could determine. the 
running times between certain points, 
some auxiliary devices whereby one could 
rapidly read at definite intervals the ordi- 
nary apparatus carried in the engine cab, 
and a few indicators of an obsolete type. 

During a conversation which took place 
at Vincennes on engine 3701 R. A., one 
of our engineers asked Mr. Baudry, the 
Chief Locomotive Engineer of the Paris- 
Lyons-Mediterranean Railway, whether 
that Company would lend to the Adriatic 
Company its dynamometer car for a few 
months. 

Mr. Baudry kindly consented, and it 
was with this dynamometer car that there 
were carried out in Italy, from March to 
January 1940, the first series of complete 
tests dealing with the running and trac- 
tive effort required to work trains, and 
on the resistance of rolling stock. This 
first series of Italian dynamometer tests 
formed the basis of the very valuable 
series of researches and investigations 
which were drawn up in a report publish- 
ed by the Adriatic Company in 1902. The 
observations and conclusions made were 
of use in solving important structural 


r 


(1) See Revue générale des chemins de fer, 1904, 
second half year, pp. 414 to 438 : « Compound engine 
No. 3701 of the South Italian Railway Company 
(Adriatic Railway). Comparative trials with com 
pound engines belonging to the Western Railway 
Company of France », by Mr. E. Decourt. 


details, and those responsible for design- 
ing our locomotives made good use of 
these, especially as regards types 360 R. A. 
(subsequently 600 F. S.), 680 F. S. and 
470 F. S. 

Such was the commencement of dyna- 
mometer fests carried out in Italy. The 
utility of results obtained experimentally 
soon showed themselves to be so great 
that the Adriatic Company decided to 
design and construct a dynamometer car 
for its own use, which, being completed 
in the latter days of the operation of the 
system as a private company, was taken 
over by the State Administration and was 
used in 1906-1907 for a fuller and more 
complete series of tests which were car- 
ried out mainly on new types of steam 
locomotives for the State railways, and 
ior the early tests of electric locomotives. 
This series of tests was followed by nu- 
merous others. 

However, the equipment of the dynamo- 
meter car was gradually added to, and the 
technical and practical experimental 
methods, which were far from simple, 
were gradually improved and rendered 
more accurate, with the object of obtain- 
ing a good series of accurate and com- 
parable results, always in view. 

One of the elements of success which 
was invariably observed was to entrust 
the operation of the apparatus to the same 
staff, which are few in number, and to 
let this staff organise and carry out the 
tests. It is very seldom that there are any 
changes in the staff, and when one does 
occur it is always preceded by prolonged 
periods of working together between the 
old operator and his successor in such a 
way as to establish a strong tradition in 
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accuracy and method in the way in which- 


the tests are carried out. 
On several occasions, reports have been 
published containing a large number of 


results of the tests which have been car- - 


ried out; however, these publications do 
not fully satisfy the requirements of en- 
gineers who wish to obtain a knowledge 
of the whole of the apparatus put at the 
disposal of our experimenters for carry- 
ing out running tests as they are conduct- 
ed at the present time, and who wish also 
to have a complete account of the methods 
and conditions of observation and 
research under which the results have 
been obtained and drawn up. These 
methods and conditions are the result of 


METHODS 
OF CARRYING OUT THE TESTS. 


The dynamometer car. 


For the satisfactory study of the loco- 
motive itself and of all the numerous 
motive power problems which occur in 
railway operation, it is of the greatest 
importance to obtain experimental data 
dealing mainly with the power developed 
by a locomotive to haul a train at a given 
speed, that is to say, to overcome resist- 
ance and to attain a given kinetic energy. 

It is advisable, in order that experi- 
mental data may be completely compar- 
able with actual service results, that they 
should be obtained while the engine is 
working under conditions which are 
strictly the same as those met with in 
normal working, and for this reason the 
measuring instruments are as a rule 
placed in a special vehicle, the dynamo- 
meter car, which is marshalled between 
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long experience and of constant and close 
attention to detail. 

This need has been met by the article 
which is now published, the authors 
heing two young experimenters belonging 
to the State Railway Administration, who 
at the present time are engaged, with 
ethers, on this work. 

We have no doubt that, despite its 
length and the inevitable descriptive 
character of the greater part of this 
article, it will be received as a veritable 
vade mecum by those who carry out ex- 
periments on locomotives, and is an ex- 
cellent guide to be kept in the library 
among books of general reference for 
railway engineers. 


the engine and the train and forms part 
of the latter (4). 


(4) The experimental data obtained in this way 
with a dynamometer car applies always to certain 
trains working over certain lines and do not the- 
refore represent theoretical laboratory conditions. 
On the other hand, certain railway administrations 
approach the problem in a different manner and 
obtain results as to the power and fuel consumption 
of the engine under test conditions on a suitable test 
plant, the engine being stationary, neglecting the- 
reby practical service conditions (such for example 
as the experimental plant at Altoona, Pa., United 
States, for engines of the Pennsylvania Railroad 
Company). Under these conditions experimental 
data is of a theoretical nature and can only be used 
for comparative tests of locomotives working under 
the same conditions, but are not comparable with 
engines working under actual service conditions 
where the engine is hauling a train. (See Railway 
and Locomotive Engineering, March 1923, pp. 72 
to 74 : « Origin and development of the Pennsyl- 
yania Railroad Testing Laboratory-Its Establish- 
ment under direction of Theodore V. Eley », by Geo. 
L. Fowter.) 
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As is the case on certain large foreign 


railways, the Italian State Railways 
possess a dynamometer car(VADI a. 


801000) which formerly belonged to the 
Company working the Adriatic Railway, 
and which was constructed by the Loco- 
motive Department in 1904 at the Flo- 
rence workshops. 

By means of this dynamometer car, 
which is fitted with various instruments, 
the Italian State Railways have carried 
out a large number of tests on the haul- 
ing capacities of the principal types of 
engines constructed in Italy which have 
been designed by the State Railways 
since 1905 up to the present date. 

’ The chief results of these tests have 
been published by the General Direction 
of the State Railways (4). 

The vehicle (fig, 1) is a bogie coach 
having a length of 13 m. 25 (48 ft. 6 in.) 
over head stocks (excluding the buffers). 
The width of the body is limited to 
2m. 70 (8 ft. 10 in.) so as to allow room 
for two vertical mirrors to be attached 
on either side, these being inclined at an 
angle of 45° to the longitudinal axis of 
the vehicle so that the operator sitting 
at the instrument table may see the road 
on either side and observe the stations, 
kilometre posts, and other features along 
the wayside. The construction of the 
underframe which carries the dynamo- 
meter is very rigid, the same being true 
of the springing arrangements, so that 
the vehicle runs steadily at high speeds. 

The total weight of the vehicle is 
31 t. 32 (30.82 English tons). It is di- 
vided into two principal parts: in the 
front portion are placed the instruments 
(figs. 2 and 3); the rear portion con- 
taining a small compartment with two 
tables for working out diagrams, seating 
accommodation, a lavatory and accom- 
modation for the staff. At the two ends 


(4) See note (4), page 86, of the Rivista tecnica 
delle ferrovie italiane, XIIth year, vol. XXIV, 
Nos, 3-4, 1923. 


of the vehicle are two vestibules, the 
foremost one with an outlook window 
for communicating if necessary with the 
footplate staff, while the rear end is 
fitted with corridor communication lead- 
ing to the train. é 

The car is lighted by electricity; the 
current for lighting and for all the ap- 
paratus being furnished by three batte- 
ries of accumulators which are automa- 
tically charged when running by a 
dynamo which is driven by a belt from 
a pulley keyed on the leading axle of 
the rear bogie (). 

Current from the same source is also 
used for operating all the electrical in- 
struments with which the car is fitted. 

A double system of heating is installed, 
namely, steam heating on the Haag sys- 
tem, and by a stove and hot water pipes. 

Finally, the vehicle is fitted with a 
rapid acting Westinghouse brake acting 
on all wheels except those which drive 
the recording apparatus, and also with 
a hand brake acting only on the rear 
bogie. 

The instruments with which the Ita- 
lian State Railways’ dynamometer car is 
fitted may be divided into several 
groups, namely : 


1° The dynamometer; ; 


2° The Doyen ergometer (2); 
These instruments are mounted.ge a 
table shown in figure 4; 
3° Instruments for investigating the 
action of the compressed air brake; 
t 


(4) The apparatus, which ig on Stone's system with 
accumulators, is of the type in general use on the 
Italian State Railways, (See the Génie civil, second 
half year 1922, No. 4, p. 43; No. 2, p. 36; No. 3, 
p. 59.) 

(2) See the Bulletin of the Railway Congress, 
March 1909, p. 169: « The inertia ergometer. of 
Joseph Doyen and the resulting dynamometrical 
methods », by A. Husertt and J. Doyen; and the 
same periodical, February 1941: « The Belgian 
method of testing locomotives while running », by ~ 
J. Doyen. ‘ 


‘quouryredt0s a7PeEYS Uke] “Teo rajyetoueudqg — “g °5 


G 


gometer. 


ing er, 


Instrument table show 


lways 


i 


io) 
(an) 
2 
oS 
~ 
ww 
S 
= 
x 
— 
ap 
cs 
15) 
2 
o 
| 
g 
[=| 
ios] 
g 
a 
A 
5 
ea) 


‘oq’, quewumnaysuy ¢ skemjiey oyeyg uereyy ‘ae dojyoutouleukg] — *F “Sty 


4° Instruments for investigating the 


condition of the itrack and relative mo-— 


vements of the different parts of engines 


or vehicles, invented by Mr. Sabouret of — 


the French Western Railway (1); - 
5° Instruments for registering the way 
in which the engine is fired and worked; 
6° Instruments for testing electric lo- 
‘comotives. 


The principal parts of the ree 
meter apparatus were constructed by 
Messrs. Amsler-Laffon & Sons of Schaff- 
house, and is similar to those which were 
already in use on the French Eastern 


_ Railway. 


The instruments comprise the follow- 
ing: 

a) The dynamometer apparatus itself; 

b) The driving gear of the recording 
apparatus; ‘ 

c) An indicator and recorder of the 
work done; 


-d) Speed indicators and ecoraers Ole 


the Amsler (2) and Hasler types; 
e) A power indicator; 
f) An anemometer, 


One of the speed recorders (the Hasler 
instrument), the power indicator and 
anemometer were added subsequently; 
the anemometer was constructed by 
Messrs. Amsler, while the ergometer was 
constructed in 1910 by Messrs. Grieten 
of Brussels. 

The whole of the apparatus mentioned 


(4) The author has given a complete description 
of his apparatus in an article published in 1904. (See 
the Revue générale des chemins de fer, 27th year, 
Ast half year, No. 2, 1904, pp. 65 to 82: « Investiga- 
tion of the secondary movements of vehicles in 
motion », by Mr. Sasourer, Chief Engineer of the 
French Western Railway. 

(2) A similar arrangement is used in the dynamo- 
meter car recently constructed for the Swiss rail- 
ways. (See : « The Swiss dynamometer car », in 
the International Railway Association Bulletin, 
September number 41920, p. 604, and Reoue géné- 
rale des chemins de fer, for 1920, second half year, 
p- 824.) 
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measures and makes a 
of the tractive force exerted « ( 
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soe the DentOrss To cea deser’ 


refer to are 5. a oa case, : as in. 
dynamometers, the intensity of the force 
in question is measured by the deform: 
tion of a spring which has been car ‘ully 
calibrated, the spring M serving to | 
measure tractive forces, while spring M’ 
measures the compressive force exerted 
on the buffers. The main lever A of the 
dynamometer is constructed, for the ee 
greater part of its length, of two heavy — 
parallel iron plates, between the lower 
ends of which are firmly fitted three cross. 
pieces of hardened steel of which two 
sides form a knife edge. The piece B 
constitutes the fulcrum of the lever 
which is rigidly fixed by the frame F 
which is bolted to the underframe. The 
knife edges E and E/ form the points on — 
the es at which are transmitted the — 
tractive and compressive forces respec- ; 
tively by means of the links T and C. — 
Finally, the washers H and I, which are — 
also connected to the lever, bear against 
the springs M and M/ which they e é 
press against the fixed points L and 
The amount by which each of thes 
springs is compressed measures separa- 
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tractive or compressive forces are trans- 
mitted to the links T and C by a very 
simple mechanism. 


Fig. 5. — Diagram of dynamometer. 


When the engine exerts a tractive 
effort in the direction of the arrow g on 
the drawbar G, the frame Q, which is 
rigidly attached to the drawbar by 
links g moves in the same direction, the 
plate P compressing the spring N, and 
consequently causing the plate P to move 
in the same direction by the action of 
the said spring. It should be noted that 
the spring N merely acts as an elastic 
intermediary between the engine and the 
dynamometer; in other words, it fills the 
part of the spring which is connected to 
the drawbar of ordinary vehicles and at 
the same time replaces, as we shall see 
later, the buffing springs, which are not 
fitted in this case as they are in the case 
of ordinary vehicles. 

The movement of the plate P’ is trans- 


mitted in its entirety by means of the 
links T’/ to the cross beam S, which, by 
means of a central link T, displaces the 
knife edge E, which gives lever A an 
inclined position in a forward direction, 
thereby compressing the spring M until 
the reaction of the latter re-establishes 
equilibrium in the system. In this way 
the deformation of the spring M is pro- 
portional to the intensity of the tractive 
effort exerted on the drawbar. 

If, on the other hand, the engine is 
exerting a force in the opposite direction 
upon the buffers R, this is transmitted 
through the cross beam J to rectangular 
bar V, which, by means of the stops i, 
forces the plate P’ in the same direction, 
compressing the spring N, which, in 
turn, by means of the plate P, the 


sleeves TIT”, the rods (C’, the cross 
beams C” and the links C, exerts a pres- 
sure on the knife edge E/ in the direction 
of the arrow s, and consequently in- 
clines the lever A of the dynamometer to 
the rear, compressing the spring M’ until 
the reaction of the latter restores equi- 
librium. 

At the joint X, between the pivot and 
its housing, sufficient play is provided 
to allow a cross beam S$ to remain free 
and not to compress the rod T when the 
dynamometer is subjected to buffing 
forces. In the same way play is allowed 
at Y between the rods C/ and the pins at 
the end of the cross beam CC”, which 
allows the latter to remain free and not 
to compress C when the dynamometer is 
subjected to a tractive effort on the 
drawbar. 

For reasons of simplicity of descrip- 
tion, we have- not given the details of 
the construction of the apparatus. It 
may be merely stated that all the rods 
or links and moving parts are guided 
and carried by rollers with the object of 
reducing frictional resistance to a mi- 
nimum, so that if the springs M and M’ 
are taken out, the whole of the mechan- 
ism can be moved with the greatest ease, 
this being necessary in order to obtain 
a sensitive apparatus and to give accu- 
rate results. 

Means are, of course, provided to ri- 
gidly fix the cross beam S to the under- 
frame of the vehicle by means of two 
heavy iron cotters. In this case the dy- 
namometer is not moved either by trac- 
tive or compressive forces, because the 
sleeve T’ absolutely prevents any’ mo- 
vement of the plate P in the direction 
in which they tend to move under buf- 
fing forces. 

Under these conditions the forces 
exerted at the drawbar G are transmitted 
to the frame of the vehicle elastically 
through the intermediary of spring N. 

The force which is exerted ‘at the 
drawbar G (or that which acts on the 
buffer R) does not have in practice a 


constant value, for besides the variations 
due to the increase or diminution of the 
drawbar tractive effort of the locomo- 
tive, there are the frequent and perio- 
dical variations caused by the wheels 
passing over the joints of rails, or by 
inequalities in the track in general, and 
especially by the variations in the trac- 
tive effort of the locomotive due princi- 
pally to the uneven turning moment and 
by the impossibility of completely ba- 
lancing the inertia of the reciprocating 
parts in the case of steam locomotives. 
Variations of the former kind, as well as 
those of the latter, are completely trans- 
mitted through the springs N and M 
(or M’) to the main lever A of the dyna- 
mometer, which therefore is subjected to 
two kinds of displacements: ithe true dis- 
placement which allows a record to be 
made of the variations in the drawbar 
pull of the engine, and the other, which 
is not required and which is to be as 
far as possible avoided, which consists 
of vibrations on both sides of the mean 
position of the lever A corresponding to 
the cffective tractive effort exerted on 
the drawbar. The result is that the 
diagram traced by the pen, which is con- 
nected to the upper end of the lever A 
of the dynamometer, draws on the paper 
a constantly oscillating line, and the 
curve of effective tractive effort on the 
drawbar is the mean of this series of 
oscillations which are drawn out by the 
pen. 

In the case of some locomotives or at 
certain speeds, the amplitude of the 
oscillations may become excessive, so 
that it is necessary to damp these so as 
not to affect the proper working -of the 
other apparatus (the work integrator and 
the power indicator). For this reason, 
there is applied to the main lever A a 
damping device which consists essen- 
tially of the cylinder K which is com- 
pletely closed, in which may move a 
piston U, which divides the cylinder into 
two separate parts, which are filled with 
slycerine. By opening the valve Z, one 
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may put the two ends of the cylinder 
into communication by the two ports z 
which are drilled in the body of the cyl- 
inder, and which are also filled with 
glycerine. 

As the cylinder K is fixed to the un- 
derframe of the vehicle and the piston U 
is connected to the main lever A, it is 
obvious that if the valve Z is completely 
closed, glycerine cannot pass from one 
end of the cylinder to the other, and the 
piston is unable to move on account of 
the practical incompressibility of the 
fluid, and consequently remains immov- 
able, thus fixing the lever A, whatever 
may be the tractive or buffing forces 
acting on the dynamometer, and conse- 
quently this does not move, just in the 
same way as when, as explained above, 
the cross beam §S is fixed by means of 
cotters to the framework of the vehicle. 
It may also clearly be seen that suitably 
opening the valve Z allows the glycerine 
to circulate from one end of the cylinder 
to the other, thus allowing the piston U 


*.to move and follow the movements of 


lever A, provided it overcomes the resist- 
ance set up by the fluid in its passage 
through the restricted orifice of the 
valve Z. 

By sufficiently reducing the free area 
of the said passage of the valve, one may 
make this resistance as high as is desired 
for rapid movements, such as those set 
up by vibrations of the lever A, whereas 
slow displacements due to a variation 
in the tractive effort are not affected. 
In this way it is possible to reduce the 
amplitude of the oscillations of the dy- 
namometer diagram without altering its 
true form. 

From the description given above of 
the dynamometer, it will be seen that it 
works perfectly correctly which ever 
way the vehicle is turned, whether this 
(as is done when possible) is in the di- 
rection in which the train is running, 
that is to say, the drawbar G is attached 
to the tender of the locomotive, or when 
the car is turned in the opposite way. 


In any case the function of the two 
springs of the dynamometer remains the 
same, for spring M is always the one 
which registers the tractive forces, and 
M’ the buffing forces. 

It must not be overlooked that in the 
first case the forces measured are those 
exerted at the tender drawbar, that is to 
say, they include the tractive effort re- 
quired for the vehicle itself which be- 
comes an integral part of the train, while 
in the latter case the forces measured are 
those exerted at the rear drawbar of the 
dynamometer car, and consequently its 
weight is not included as part of the 
train, so that the force necessary to haul 
it is not included. 


b) THE POWER INDICATOR was put in 
by the Italian State Railways after the 
instrument table was constructed; it in- 
dicates and records constantly the horse- 
power developed by the locomotive at 
the drawbar. This result is obtained by 
means of a combination of two instru- 
ments : a work integrator and a Hasler 
speed indicator of the type commonly 
used on locomotives. 

In other words, in the same way as in 
a speed recorder one obtains the speed 
as a function of the distance run in a 
given time, so one obtains the power de- 
veloped by a similar apparatus which 
indicates the work done in a given time. 

The vertical driving shaft which is 
driven from an axle on the vehicle, 
drives an horizontal table 77, which 
turns at a speed proportional to that of 
the vehicle (figs. 6 and 7). 

This table must turn in the same di- 
rection which ever way the dynamome- 
ter car is turned relative to the running 
direction of the train, and the driving 
shaft is connected to the main shaft of 
the dynamometer, which turns in either 
direction, and it is therefore necessary 
to fit on shaft 76, the two bevel wheels 
75a and 75b which are mounted loose 
upon the shaft, but which carry on their 
inner side two dogs which engage with 
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Explanation of French terms : Intégrateur du travail au crochet de traction = Integrator dise, 
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Figs. 6 and 7. — Arrangement of work integrator. 
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corresponding dogs cut on the sleeve 76’; 
the latter may slide longitudinally on ithe 
shaft, but is prevented from turning on 
it by means of a feather, and can in con- 
sequence be made to engage with the 
dogs on either of the bevel wheels 75a 
and 756. 


By means of the arrangement of the 
dogs on the sleeve 76’, which may be 
fixed by means of a set screw d in one 
or other of its extreme positions, one 
may arrange that the table 77 always 
turns in the same direction, being driven 
by one or the other of the two bevel 
wheels 75a and 75b, of which only one 
is rendered solid with the shaft by means 
of the dogs. 

The table 77 is held by means of 
spring 78 (of which the tension may be 
regulated by means of screw 79) against 
the integrator wheel 80 which is driven 
by friction by the table whenever its 
point of contact on the table does not 
coincide with the centre of the latter. 


‘Wheel 80 is carried on the shaft 81, 


which is connected, by means of a Car- 
dan joint which allows it to rotate, to 
a point on the main lever A of the dy- 


namometer, so that it obeys all the mo-- 


vements of the latter, being displaced to 
one side or the other of the centre axis 
of the table along its longitudinal dia- 
meter, that is to say, parallel to the axis 
of the vehicle. It will thus be seen that 
the number of turns made by wheel 80, 
multiplied by a constant, gives the work 
developed, and we should have a direct 
measure of the power by determining 
the work done in a unit of time, that is 
by finding the number of turns of the 
wheel in the unit of time, that is to say, 
the speed at which the wheel rotates. 


This speed is determined by a Hasler 
speed recorder of the usual type 82, 
which records it on a paper which 
moves as function of the time, conse- 
quently the speed curve of the rotation 
of wheel 80, that is to say, a curve giv- 
ing the power developed by the engine 


at the drawbar is drawn directly on the 
paper ribbon. 

It is not possible, for obvious construc- 
tional reasons, to stop the wheel 80 from 
rotating when buffing forces are trans- 
mitted to the dynamometer car, that is, 
when the point of contact of the wheel 
with the table is on the other side of 
the centre of the latter. As in this case, 
the direction of rotation of wheel 80 is 
reversed, while the vertical shaft 83 of 
the speed recorder should remain the 
same, the bevel wheel which gears with 
wheel 84 on the shaft 81 is not keyed on 
shaft 83 but runs loose upon the same, 
its boss being fitted with dogs which 
engage with corresponding dogs on a 
sleeve keyed to the shaft which is press- 
ed against the same by a spring so that 
the shaft rotates in one direction only, 
while in the other direction it remains 
stationary while the sleeve compresses 
the spring and allows the teeth to disen- 
gage. 

In this case therefore the speed of the 
rotation of the disc, or in other words, 
the power developed by a negative draw- 
bar pull is not registered on the ap- 
paratus. 

The Hasler instrument also records on 
the paper ribbon the distance run, and 
makes a mark at each half kilometre, 
that is to say, after a definite number 
of turns made by the wheel of the loco- 
motive which drives vertical shaft 83 of 
the speed recorder. The meaning of 
these marks on the ribbon of the power 
indicator, i. e., the speed recorder em- 
ployed as an indicator and recorder of 
the power developed, may be easily rea- 
lised, because the mark is made after a 
definite number of turns of the wheel 
80 which produces the movement by the 
vehicle shaft 83, which represents the 
work developed at the drawbar of the 
locomotive, consequently the space be- 
tween two points on the record rep- 
resents, to some certain scale, a definite 
quantity of work developed by the loco-: 
motive. 


The record of the power is thus re- 
corded on the large continuous paper 
ribbon, and thus gives a curve of power 
plotted on a distance basis. 


Measuring devices on the engine. 


For tests with steam locomotives, the 
essential instruments used by the Italian 
State Railway Administration are the fol- 
lowing : 


1° Cylinder indicators (1); Crosby 
(1900), Rosenkranz (1904), Majlak (1910), 
all being provided with a drum for tak- 
ing continuous indicator cards; 

2° Amsler polar planimeters (2); 

3° Apparatus for determining the dry- 
ness of the steam (3) of the Peabody 
type, modified by Max Innes, and of the 
Rateau type; 


(') See the Technique moderne, No. 12, of the 
15 December 1912 : « Development of power indi- 
cation. » Up to the present optical indicators have 
not been used because of their complicated construc- 
tion and because of the considerable modifications 
which have to be made in reading the diagrams which 
prevent them being practical for use on locomotives. 
(See The Engineer, 26 January 1923, pp. 100 to 102 : 
« Micro-indicator for high speed engines. » 

(2) See Praktische Anleitung zum Gebrauch 
und zur griindlichen Priifung des Polar-Plant- 
meters (Practical instruction in the use and veri- 
fication of polar planimeters), Zurich, 1891. — 
V. Reina, Geometria pratica, p. 227. — General 
theory, description, use and operation of plani- 
meters and their practical results, by G. Coranpt. 
Zurich, 1904. 

(8) See Revwe de mécanique, 1911, p. 38, etc. : 
« Economic production of power : determination of 
the wetness of steam », by Mr. Izart. — Teoria delle 
macchine motrici industriali, by H. Garurra. Val- 
lardi, 1915. — Il lahoratorio sperimentale, Naval 
construction at the Royal Arsenal at Spezia, by C. 
A. Berretya, Engineer, 1916. — Trattato di 
macchine termiche (Treaty cn heat engines), by 
C. Bauutno, Engineer, vol. I. Giusti, Livourne, 
A921. — Quantity of water in wet steam, Béran- 
ger, Paris. 


- 
4° Pressure gauges, pyrometers, va- 
cuum gauges and recorders (1). 


These instruments are employed when- 
ever necessary, in accordance with the 
methods explained in the following pa- 
ragraph. 


METHODS OF 
CARRYING OUT THE TESTS. 


We shall only deal here with the meth- 
ods adopted for carrying out running 
tests on steam locomotives, as iests of 
this kind constitute the most important 
and most frequent use of the dynamo- 
meter car. We shall not include other 
special tests (brakes, movement of any 
portion of vehicles when running, elec- 
tric locomotives. etc.), because it is evi- 
dent that for any special test the special 
apparatus carried in the dynamometer 
car are used in accordance with methods 
which are suitable for the particular 
case, adhering however to the same fun- 
damental principles of accuracy and 
method to which we shall allude in the 
following article. 

With the means at the disposal of the 
Italian State Railways, one can carry out 
all the dynamometer tests necessary to 
make a complete investigation of the per- 
formance and fuel consumption of loco- 
motives. 

We will briefly indicate the methods 
which are always used in carrying out 
these tests in order to obtain all the fac- 
tors which may be useful in throwing 
greater light upon the data recorded, and 
will then state, for each of these, the 
maximum probable error which may be 


() See the Industria ; « La tecnica del controllo 
della combustione allo stato presente » (Modern 
technical aspect of the control of combustion), 
vol, XXXVI, No. 5-6, March-April 1923. — The 
Engineer, 27 April 1923, pp. 487 to 439 : « The con- 
trol of boilers by temperature and draught measu- 
rements », by I. KersHaw. 
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introduced in the figures by reason of 
the different degree of accuracy of the 
apparatus used. 


I. — Actual methods used during a test 
and calibration of the apparatus. 


In all tests carried out on the line, the 
dynamometer car with its apparatus is 
used. : 

The tractive effort at the drawbar of 
the engine is therefore recorded and 
may be utilised for any calculation for 
which it is required. However, in addi- 
tion to this, supplementary information 
is obtained on the locomotive by means 
of the instruments with which it is 
fitted, and of these we will give the fol- 
lowing brief résumé : 


a) Taking indicator cards. In the 
case of the steam locomotives which are 
tested, as a rule indicators are fitted to 
the cylinders so that cards can be taken. 

In any case, care should be taken that 
the pipes connecting the indicator to the 
two ends of the cylinders should have 
a sufficiently large internal diameter 
(12 mm, [1/2 inch]) and should be as 
short as possible, avoiding any differ- 
ence in the length of the two pipes and 
ensuring that these should be free from 
sharp bends. In spite of the moderate 
length of these pipes and the lagging 
with which they are always covered, 
care should be taken that the quantity 
of water carriéd over by the steam is as 
small as possible, so that the final re- 
evaporation during expansion, with the 
corresponding alteration to the curve 
during this phase, seldom produce any 
appreciable effect. 

However, this cannot always be avoid- 
ed, and for this reason the operator is 
provided with all means for rejecting 
diagrams which show a defect of this 
kind. A further reason for making the 
two steam pipes leading to the indicator 
as short as possible and mounting the 
latter centrally between the front and 


rear covers, is that in this way one 
avoids, during admission and expansion, 
vibrations which are sometimes set up 
in the apparatus and which affect the 
cards (1). 

As a general rule, cards are taken from 
the two ends of the cylinder successi- 
vely with as little delay as possible be- 
tween taking diagrams (2 to 3 seconds). 
Before taking each card, one should take 
care to open the drain cocks of the cyl- 
inders for a few moments, especially in 
the case of saturated engines, this being 
with the object of eliminating as far as 
possible water of condensation. 

One should make careful choice of the 
moment at which the card is to be taken, 
so that during the short interval oc- 
cupied by this operation, there should 
be no appreciable variation in the run- 
ning conditions. The locomotive should 
not be passing round a curve, so that 
there may be no appreciable inequality 
in the work of the cylinders, and finally, 
it is necessary that conditions both as 
regards the boiler pressure and the posi- 
tion of the regulator and reversing lever 
should be kept as constant as possible. 

To signal the instant at which the indi- 
cator card is taken, one as a rule pro- 
ceeds in the following manner : 


One or two operators, according to the 
type of locomotive, placed at the front 
end of the engine and suitably protected 
by a wooden cab, take the indicator 
cards. The engineer in charge of the 
tests in the engine cab notifies the oper- 
ators the moment at which they should 
prepare to take a card. He uses for this 
purpose a horn fitted at the front end of 
the engine and attached to the end of a 
flexible metallic tube which is carried 
along the boiler and terminates at the 
other end in the cab with an indiarubber 
bulb. When everything is ready, the 


(4) See Robert Garse : Die Dampflokomotiven 
der Gegenwart (Modern s'eam locomotives), 1920 
edition, pp. 577 to 613. 
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operators reply by means of a speaking 
tube. A third signal given from the en- 
gine cab gives the word for the card to 
be taken, this being done immediately, 
while one of the operators, by means of 
an electric button, makes a mark on the 
paper record of the dynamometer car, 
which determines exactly the point on 
the road at which the diagram has been 
taken. 


For each diagram, notes are made in 
the engine cab, on a suitable printed 
form, of the following information : 


1° the exact time at which the diagram 
is taken; this is at the same time marked 
as a check on the ribbon of. the dynamo- 
meter car opposite the mark which is 
made as described above; 

2° the pressure in the boiler, and also 
in the case of compound engines, in the 
receiver. In simple superheater engines, 
the pressure in the header is noted in 
addition to that in the boiler; 

3° the amount of regulator opening; 

4° the cut-off in the high pressure and 
low pressure cylinders, as determined by 
the position of the reversing screw; 

5° the vacuum in the smokebox, in 
millimetres of water; 

6° the speed given on the engine speed 
recorder as a check on that given on the 
dynamometer card; 

7° the temperature of the steam in the 
header in the case of superheater en- 
gines; 

8° the temperature of the steam in the 
receiver in the case of compound super- 
heater engines; 

9° the temperature of the exhaust 
steam in the case of superheater engines. 


The operators who take the diagrams 
have only to note the serial number, and 
where possible, to mark the point on 
the road at which the card was taken 
on the continuous indicator ribbon. In 
the case of superheater engines, they re- 
cord for each diagram, in addition to 
the serial number, the temperature of 


the saturated steam and of the super- 
heated steam in the two compartments 
of the header, and the temperature of 
the hot gasses issuing from the large su- 
perheater flues. 

“These three indications are given by 
three special pyrometers which are con- 
veniently placed, these being read at the 
same time as the cards are taken, or as 
soon as possible afterwards. 

After the staff employed in making the 
tests have had a short period of practice, 
the system of signals and records given 
above works very well. Cases have been 
very rare in which one has had to reject 
the diagrams taken due to a lack of any 
of the data or through mistakes in trans- 
mitting the signals... 

It may be well to say a few words on 
the determination of the speed at the 
instant at which indicators are taken, 
for this is a factor which has to be accu- 
rately determined in order to calculate 
the indicated horse-power and useful 
horse-power. The speed curve plotted 
as a function of the distance run is 
drawn on the dynamometer record by 
means of the Amsler speed recorder, and 
this answers very well as a rule to deter- 
mine the instantaneous speed at the 
point at which the card is taken (this 
point being marked exactly by the oper- 
ator who takes the card, on the line at 
the bottom of the dynamometer record 
by means of an electric contact). The 
instantaneous speed marked by the Ams- 
ler speed recorder may be compared 
with the average speed during the inter- 


‘yal of time in which the indicator card 


was taken. This comparison is made 
with the object of eliminating data taken 
during intervals in which too great va- 
riations occur in the speed of the train. 

A sufficiently accurate check may be 
made of the average speed at the moment 
at which indicator cards are taken by 
using the marks made for six seconds by 
the clock on the line at the bottom of the 
dynamometer record. 

Although this does not give the instan- 
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taneous speed, this method gives with 
sufficient accuracy the value of the aver- 
age speed over a definite period (30 to 
60 seconds) with a sufficiently clear in- 
dication of the tendency of the train to 
accelerate or decelerate. 

When it is necessary to analyse the 
secondary phases of the distribution 
which occurred at the end of a piston 
stroke (compression, lead, inside clear- 
ance) which, in the ordinary way are 
recorded at the end of the card, when 
the drum is moving slowly, one success- 
fully uses the indicators in the following 
manner : 


The drum of the indicator is driven 
from a piston whose crank is at an angle 
of 90° to that of the cylinder of which 
indicator cards are to be taken, this 
being as a rule the piston on the other 
side of the engine. In this way the mo- 
vement of the indicator is in quadrature 
with that of the piston, and consequently 
events which occur at the end of the 
stroke are recorded in the middle of the 
card at the time when the drum is mov- 
ing at its greatest speed, so that these 
events are very clearly shown. It is 
then easy to find the point correspond- 
ing to the dead centres, taking into ac- 
count the correction necessary on ac- 
count of the angularity of the connecting 
rod. 


A similar study may be made of these 
events in the cycle by means of an indi- 
cator in which the paper is moved on a 
time basis, the dead centre being marked 
by means of an electric contact. A spe- 
cial indicator of this type also forms part 
of the equipment of a dynamometer car, 
and was constructed by the Italian Rail- 
‘way; it is a modification of the Crosby 
indicator. 

From the foregoing, and from similar 
considerations, one may conclude, that 
the diagrams taken with the indicators 
throughout the whole of the series of 
tests, furnish information of a practical 
value, and that great accuracy can be 


obtained with the best apparatus of the 
kind employed for such purposes. 


b) Additional apparatus. — To make 
a complete investigation of engine per- 
formances, the following additional ap- 
paratus is as a rule employed : 


1° Recording pressure gauges for the 
boiler, steam chest, and for the receiver 
in the case of compound engines, some- 
times also for the exhaust ports, espe- 
cially in the case of superheater engines; 


2° A recording vacuum gauge for the 
vacuum in the smokebox; 


3° Recording pyrometers for the fol- 
lowing : 

a) The temperature of steam entering 
the cylinders (for saturated engines) ; 

b) The temperature of steam in the 
receiver (for saturated compound en- 
gines) ; 

c) The temperature of the steam in 
the exhaust (in the case of saturated en- 
gines this apparatus may be replaced by 
the pressure gauge mentioned in pa- 
ragraph 1. In this way one obtains 
greater accuracy in determining the 
back pressure) ; 

d) The average temperature in the 
smokebox; 

e) The average temperature of com- 
bustion in the firebox; 

f) The temperature of the products of 
combustion in certain groups of tubes 
when one wishes to investigate the rela- 
tive efficiency of various parts of the 
boiler. 


In order to make a comparison of the 
results obtained from trials on different 
locomotives, it is mecessary that the 
figures should be completely compar- 
able, and that the various apparatus 
should be always placed in a similar po- 
sition on the locomotive. For example, 
the pipe of the recording vacuum gauge 
communicating with the smokebox al- 
ways has its end fixed opposite the 
middle row of tubes and is turned 
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towards the smokebox door and extends 
to about 10 cm. (4 inches) from the blast 
pipe. 

When it is necessary, a calorimeter is 
fitted which serves to measure the 
dryness of the steam, either in the steam 
pipe, or in the receiver, or to the base 
of the blast pipe, as may be required. 

When, on the other hand, one wishes 
to investigate the influence of special 
steam dryers on the dryness of the 
steam, a calorimeter is applied on either 
side of the apparatus which it is re- 
quired to test. 

A summary of the data taken from the 
indicator cards, and from the additional 
apparatus, is always recorded on special 
forms, the important figures of which 
are shown on table B. We shall see 
later the methods of calculation em- 
ployed in drawing up this table. 


c) Determination of fuel and water 
consumption, — In nearly all the tests, 
fuel and water consumptions are taken. 

To measure the water, one commences 
by calibrating the tanks of various ten- 
ders, by drawing up a table showing the 
differences in capacity for each centi- 
metre of height in the tank. 

One may then place on the tenders a 
glass indicating tube, protected by a 
brass cover which is provided with a 
window, and graduated so as to facilitate 
the reading of the exact quantity of 
water in the tender. 

In each case a scale is marked off for 
every centimetre. It is good practice, 
however, where possible, to read the 
height of the water on both the right and 
left hand sides of the tender so as to take 
into account differences of level arising 
from difference in the rail level, or in 
the deflection of the springs, and to also 
take the height at the centre of the tend- 
er so as to eliminate error arising from 
gradients, or from variations in the load- 
ing of the tender. 

Scales are also made for different 
boilers for the water gauge glasses so as 


to be able to record the difference of the 
level of water in the boiler at the same 
time as the quantity of water consumed 
is read from the tender. In order to 
take into account differences in the 
weight of water in the boiler which may 
occur for the same reading in the gauge 
glass, due to a possible difference in the 
pressure when taking the reading at the 
commencement and at the end of the 
test, as a rule preliminary tests are made 
so as to find experimentally for a given. 
weight of water in the boiler, the varia- 
tion of the level shown in the glass due 
to differences of pressure. 

The figures for the coal consumed 
should represent the quantitiy of coal 
actually burned while running, exclud- 
ing coal used for lighting up, but includ- 
ing the quantity required for making up 
the fire and raising the pressure from 
the average pressure when standing to 
the working pressure. Consequently, 
one includes the fuel put on the fire be- 
fore starting, that is to say, from the 
time when the fire is made up with a 
pressure in the boiler of about 5 kgr. per 
square centimetre (71.11 lb. per square 
inch), provided that at the end of a trip 
a small correction is made for the dif- 
ferences which may exist between the 
amount of fire in the box when making 
up the fire on starting the journey and 
on arrival. The effect of these differ- 
ences can obviously only be obtained ap- 
proximately, and it rests entirely with 
the experimenter to make these allow- 
ances as uniformly as possible, taking 
into account the quantity and the con- 
dition of the coal remaining in the fire- 
box. This can be done sufficiently ac- 
curately if one has practical experience 
of the road, and also of the engine under 
test. 

The figures for coal consumption ob- 
tained by the results of the tests are 
always quoted as total consumptions, 
that is to say, without any deduction 
being made for what is left in the ashpan 
or in the smokebox. However, as a rule, 
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these quantities. are also noted as an in- 
dication of the condition of combustion 
when running, and on the intensity of 
the draught, and as a check on the qua- 
lity of the fuel compared with the data 
obtained from official tests of the coal 
supplied. 

The coal used for the tests is, as a rule, 
that issued by the sheds to locomotives 
performing similar services to the engine 
under test. For each test, particulars are 
taken of the average chemical analyses of 
the coal used. In addition to these ana- 
lyses the calorific value is taken (generally 
by means of a Mahler calorimeter) (1), the 
proportion per cent of volatile compo- 
nents, of ash and of.fixed carbon, of 
moisture and sulphur. When one wishes 
to make very exact comparative trials, 
one uses throughout coal of the same 
quality and each lot of coal is analysed 
chemically, and the actual calorific value 
of the coal used is taken and compared 
with the average quality of coal used for 
‘the series of tests, that is to say that 
which is most like the average analysis 
obtained. 


II. — Composition of experimental trains 
and determination of the load hauled. 


As a rule, the trains on which tests are 
carried out are goods trains or are run 
to the ordinary timings of through or 
express passenger trains. If necessary, 
the weight is made up with empty ve- 
hicles, wagons or coaches, as the case 
may be. It is only in the case of tests 
with special timings at high speeds, in 
order to obtain information on the run- 
ning of express trains for long distances 
without stops, that special trains com- 
posed wholly of empty stock are used. 
This latter point should not be neglected 


(4) If one wishes to compare the results of analy- 
sis with other calorimeters, for example with a 
Thompson or Fery apparatus, it is necessary to take 
into account the methods of analysis to obtain the 
correct comparison of the qualities under conside- 
ration. 


in considering the work developed by 
the engines when making these tests, be- 
cause for the same total load ‘the total 
resistance of the train is greater for 
empty stock than when the coaches are 
occupied by passengers, especially on a 
level line at high speeds. 

Determination of the Toad hauled is 
made as a rule, in the case of passenger 
trains, by taking the exact tare of the 
vehicles and adding a weight calculated 
in accordance with the number of pass- 
engers and the approximate weight of 
luggage and mails. In the case of freight 
trains, the tare weight and loads of the 
different vehicles is verified from the 


‘guards journal so as to obtain the 
greatest accuracy possible, 
Details concerning the nature and 


number of the vehicles,.the number of 
axles, and the loading for the different 
test trains, are always summarised in a 
table from which one can ascertain the 
differences between the tractive effort 
developed in various trials, these differ- 
ences arising from the type of vehicles 
employed or from the loading of the 
same. 


lll. — Tabulated results of the tests 
and their interpretation. 


Tables are made of the information 
derived from the indicator cards taken 
from the different engines tested, and 
from the observations which are made 
at the same time as the diagrams are 
taken by means of other apparatus, and 
these are summarised in chapter V which 
follows, and to this is added a com- 
parison of the useful tractive effort de- 
veloped at the tender drawbar and the 
ratio between ithe indicated horse-power 
and the drawbar horse-power which is 
taken from information supplied by the 
dynamometer record. 

Other tables prepared for the different 
engines tested and the different lines 
over which they are run which show 
particulars of the work performed and 
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Number and date of tests. 


gth of testrun, 


in kilometres, 
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. Actual Ten 
"Load hauled, 


“the efficiency over. 
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For the sake of brevity, one does not, 
“as a rule, include in these reports the 
results obtained from certain tests of a 
simple preparatory — nature and which 
present few points of final interest, since 
such information is included in the data 


furnished by the more complete tests ae 


which are subsequently carried out. 

It must not be overlooked that the nu- 
merical information given in the tables, 
as well as that obtained from the indi- 
_cator cards and dynamometer record, as 
regards the speed and power developed, 
which being the most important | and 
most complete, are always shown in the 
tables in full. - These do not represent 
“work carried out under exceptional cir- 
“cumstances, but actual examples which 


may be obtained without special — diffi- 


culty, provided the various classes of. en- 
-gines are properly handled. 
We reproduce, as an | example, table ‘A, 


“whieh: gives the form in which the tac 


_bulated information obtained in- a test 
Tun with a ‘steam locomotive. is drawn 


“up. 
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these conditions, the minimum < virtual > 
distance for down grades is equal to 
1/10th of the actual distance. This mi- 
nimum, however, has been increased to 
1/5th to take into account the coal burn- 
ed due to starting the train and to brake 
applications. As regards starting from 
rest, moreover, a minimum of one < vir- 
tual » kilometre has been adopted for 


where 


L, = actual distance in kilometres; 
h = rise or fall in metres, positive for 
a rise and negative for a fall; 
(= length in kilometres of each curve 
of the section under consider- 
ation; 
p = gradient in millimetres per metre 


each section between two successive sta- equivalent to the curve (see 
tions. coefficients given below); 
Hence, neglecting curves, a < virtual > Ly = « virtual » length in kilometres. 


kilometre has. been established on the 
basis of one kilometre added to the ac- 
tual distance for 5 m. (16.40 feet) rise, 
and one kilometre less for 5 m. fall, the 
minimum being fixed on down gradients 
as one <« virtual > kilometre for 5 actual 
kilometres (3.10 miles), and one « vir- 
tual » kilometre for each section between 
stations. 


The figures given are worked out in 
accordance with the following formule : 


The formula (a) is used for up gra- 
dients or level road and down gradients 
of less than 4 mm., and the formula (b) 
for down gradients equal to or greater 
than 4 mm. per metre. 

In applying these, it is necessary as a 
general rule to consider separately the 
sections for which either formula is to 
be used, but an exception is made for 
short sections having regard in this case 
to the utilisation of kinetic energy. 

The co-efficients adopted for express- 


pian late Ey .... (a) ing curvature as an equivalent gradient 
5 are based on actual tests with rolling 

L eee ee stock on the Italian State. Railways. 
ar -++ +++ (0) These are-increased by the actual incline 
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in the case of curves on an up grade and 
are decreased in the case of curves on 


a down grade. 
following table : 


They are given in the 


Resistance due for curvature. 


Radius of curve in metres 


Equivalent gradient or resistance in kilo- 
Brams;per toner ee n9, ecee meme ee 


For intermediate radii, the correct 
value is obtained by interpolation. 

Account is of course taken of the 
length of the curves in order to evaluate 
the average equivalent resistance due to 
these curves. 


2° The total load hauled, P, is obtained 
in the manner given in the last paragraph 
but one of chapter II. The time taken T, 
in seconds, is obtained by deducting 
from the overall time the stops shown 
in the timetable, or by additional stops, 
but includes the time lost in starting 
stopping, or running at reduced speed. 


3° The average running speed in kilo- 
metres per hour is obtained by dividing 
the distance run during the test by the 
time obtained as above : 


3600 L 
Vie ee 
ip 


4° The average speed when running at 
full speed V,, in kilometres per hour, is 
obtained on the other hand by deducting 
from the time T the time lost in starting 
up to the point when full speed is ob- 
tained, and that due to signal checks or 
speed reductions when making a stop. 
This can be easily obtained from the re- 
cord made by the speed recorder in the 
dynamometer car. 


The full normal speed V, is calculated 
as follows : 


a) The distance S, over which full 
speed is maintained is obtained by tak- 
ing the difference between the total 


distance S over which the test is made 
and the sum of the distances Sb as arta 
S, run during periods over which the 
speed is varying owing to acceleration 
or brake applications. 

By examining the record of the Hasler 
speed recorder, one can directly obtain 
these distances, and these are measured 
by graphically integrating the areas by 
which they are represented. 

We have consequently : 


x It 
SoS — Sy. 


The time T, during which normal run- 
ning speed V, is maintained is similarly 
given by the difference between the 
overall time T and the sum of the times 
T,, Ty Ty T,, «Ty taken to run the dist- 
ances S,, S,, S,,.. S,,.. One can find the 
values of these times by counting on the 
paper record the little marks which form 
the speed curve. (See fig. 8 ) 


Hence : 
diy => A = = re 


The speed V,. will therefore be given 
by the formula : 

4 510 
4 Sale ree 

* Te T— 37, 
where the areas £n represent the dist- 
ances over which acceleration or brake 
applications are taking place. 

With the available information, one 
can directly calculate the time lost in 
starting Po» +4, up till the normal run- 
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ning speed V, is attained and the time 
lost in the brake application F.., during 


which the full normal running speed Ve 
decreases to zero, 
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Fig. 8. — Hasler speed recorder record : determination of normal running speed of train. 


It will be seen that the time lost is 
expressed by the difference between the 
time during which the train is starting 
or stopping, and the corresponding time 
which would have been necessary to 
run the same distance at the normal 
speed V,. 

Consequently, the formule to use are 
-as follows : 
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b) The same results may be obtained 
by using the Amsler speed recorder. 
The average normal running speed is 
still given by the foregoing method, the 
value S,, being directly read on the ho- 
rizontal scale of the paper record, while 
the value of T, is measured by the little 
marks made every six seconds on the 
same paper. The same applies for the 
time lost. 


5° The total work done at the drawbar 
in kilogrammetres is deduced from the 
work integrator line of the dynamometer 
car. It may also be determined from 
the area included between the datum 
line and the tractive effort line drawn 
by the dynamometer, 


6° The average drawbar pull Fy is given 


by dividing the total work A by the dist- 
ance run during the test : 


A 


ary 7 eae 
1 000 L,- 


In column 10 of table A, the value of 
F,, is given for the whole length of the 
test run. In column 15, on the other 
hand, the value is merely for the portion 
of the run during which the regulator is. 
open. 


7° In addition to the figures for the 
average power N, over the total length: 
of the run, the table also gives, in italics,. 
figures for the work done and power 
developed for the portion of the run dur- 
ing which the regulator is open. These 
figures in the first place give the exact 
indication of the average demand on the. 
locomotive, and in the second place, 
furnish information for calculating the 
internal resistance of the engine itself, 
this being done as explained later. 

The useful power developed at the 
tender drawbar, both for the total run 
and for the portion of the run during 
which the regulator is open, assuming 
that the dynamometer car is always 
turned in the normal direction, is given 
by the equation : 


F i V 


v —— + 
270 
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8° The average ratio m between the 
indicated horse-power and the drawbar 
horse-power is determined for each in- 
dividual test in which indicator cards 
are taken. Having obtained the ratio be- 
tween the indicated horse-power and the 
drawbar horse-power corresponding to 
each indicator card, and after rejecting 
the cards which are not taken under the 
desired conditions, a curve is traced 
with the values of this ratio as ordinates 
and the speeds as abscissae giving values 
of m corresponding to the average speed 
of the test run. Figure 9 gives an ex- 
ample of such a curve. 


9° The mean effective power N, that 
is to say, the power developed at the rim 
of the wheel, excluding the internal re- 
sistance of the engine mechanism, is 
given by the following formula : 


P+t+M oKYV 


Sar, Shaper 


- (1) 


where P represents the load hauled in 
tonnes, and M the total weight of engine 
and tender in working order (1); Q the 
area of a locomotive in square metres, K 
the coefficient of air resistance which is 
assumed to have the value K=0.00567 V?°, 
‘this being the value given by Aspinall as 
ca result of tests made in 1898-1900 on the 
Lancashire & Yorkshire Railway. The 
formula (1) may be taken as being suffi- 
‘ciently close for experimental purposes 
‘on normal types of locomotives. A value 
of V is taken which is equal to the rela- 
‘tive speed of the train and of the air 
which is indicated by the anemometer 
on the dynamometer car. 

It will be seen that the right hand por- 
tion of the equation (1) is the sum of two 
‘terms, the first of which is directly ob- 
tained from the value of a quantity 
which is measured experimentally in 


(4), The weight in working order of engine and 
tender is taken as having the average quantity o! coal 
and water used during the tests (about two-thirds of 
ithe total capacity). 


each particular case (N,,), while the sec- 
ond is furnished by a calculation based 
on the results of trials made by Aspinall 
and which have been found sufficiently 
good for speeds not exceeding 100 to 
120 km. (62 to 74.5 miles) per hour. 

In recent tests carried out by means of 
an aerodynamic tunnel, Messrs. C. Mau- 
rain, A. Toussaint and R. Pris have ob- 
tained, with models of 1/20th the full size 
of express rolling stock belonging to the 
French State Railways, interesting re- 
sults as regards air resistance of rolling 
stock (4), 

The empirical formula deduced by 
them for the value of the second term of 
the right hand portion of the equa- 
tion (1) is: 

npdente Vea ES: 3 
io 

It is to be noticed that the formula 
given by Aspinall gives results which are 
slightly higher to those given by the for- 
mula which we have just quoted, never- 
theless, it is more applicable to the roll- 
ing stock employed on the Italian State 
Railways. 

In ordinary calculations it is sufficient 
to take for the value of V the average speed 
maintained while running. This leads 
to no appreciable error as long as the 
average speed is less than 60 km. (37.3 
miles) per hour, but if it is required to 
obtain exact figures for high speeds it is 
necessary to determine the average value 
of the term KV°, ; 

On the paper record of the Amsler 
speed recorder carried on the dynamo- 
meter car (fig. 10), one proceeds to di- 
vide up the base line (representing dist- 
ances) into equal parts \ S and to draw 
vertical lines through the points A,, Ay 
Ags sos A,; on these are marked off cor- 


(1) See the Génie Civil for the 41 August 1928, 
pp. 188-139. Proceedings of the « Académie des 
Sciences », meeting held on the 23 July 1923, 
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responding values of KV. We therefore 


have : 
On point Ay K, Vi = 0.00567 V. 
Ke Ve = 0.00567 V, 
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The average value Koy Vy is given by 
the relation 

x, KVds 0.00567 5" Vids 

Ke V5 eae 


5 Ss 
this being the value which is used in 
formula (1). 


= 
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N is useful as 
a criterion of the efficiency of a loco- 
motive from the point of view of the 
internal resistance of mechanism. 

For each locomotive tested, it is pos- 
sible to obtain a series of values of » cor- 
responding with the different running 
speeds. In this way one can draw a 
mean curve of the results obtained ex- 
perimentally, and thus produce a measure 
of the internal resistance of the mechan- 
ism for various running speeds (internal 
resistance of engines at various speeds, 
ttre IU 


11° The average indicated horse-power 
N; developed over selected portions of 
the total run are obtained by means of 
formule : 

a) Ni=mNy 
P+M 


5 OKYV 


.b) ——— 
“ e. 270 


(1-F i) 
The formula (a) is used for those tests 
‘during which indicator cards are taken, 
in which case the ratio m is obtained di- 
_ rectly, and the formula (b) is used for 
tests in which indicator cards are not 
‘taken. In the latter case, mean values of 
vu. for the various average speeds V for 
the total run are taken from a curve 
drawn by plotting the average of the 


Ni—WNe 


value of the ratio obtained by 


Ne 
the method given during tests in which 
cards have been taken. 


12° The work ¥ performed by the en- 
gine at the tender drawbar expressed in 
« virtual » tonne-kilometres hauled is 
given by the equation : 


D> —— JPA eae 


The total work done, expressed in 
tonne-kilometres for the whole train, that 
is to say, including the weight of the 
engine and tender, is calculated by means 
of formula 


3 = E+ 80 +0.7M’) Ly + 
SoM! 4 MN Tir 
where M’ and M” are respectively the 


average weight of engine and tender in 
working order. 


In this formula the first term in 
brackets represents the work necessary 
to overcome the internal resistance and 
the air resistance on the front of the 
engine, while the second term represents 
the work necessary to overcome the run- 
ning resistance of the engine and tender 
considered as vehicles. 

In this connection, however, we may 
mention that to calculate bonuses granted 
to footplate staff for fuel economy, the 
following formula has been adopted by 
the Italian State Railways : 


(30-+-17M! + M") Lys (4) 


where the total resistance is taken rela- 
tive to the « virtual > length of the trip, 
although the additional resistances of a 
locomotive are proportional to the actual 
length of run and not to the < virtual » 
length. This is done, however, to sim- 
plify office work and also to give a 
higher value to the work done on lines 
in mountainous districts, where, in view 
of the later cut-off which has to be 
used, the efficiency of the engine is 
somewhat reduced. It is only fair to 
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consider this latter point in allocating 
bonuses to the staff, although in the 
case of the tests which we are consi- 
dering, it is on the other hand more 
logical to keep the two terms distinct; 
the one being proportional to the actual 
distance and the other proportional to 
the « virtual » distance, since it is neces- 
sary to obtain data from which the exact 
efficiency of the engine can be deter- 
mined. 

This point should be taken into con- 
sideration in comparing the figures given 
in table A with similar figures taken 
from the statistics of the locomotive de- 
partment which deal with actual service 
conditions and which are obtained by 
means of formula (4) given above, in- 
stead of by formula (3). 


13° The quantity of water consumed A, 
expressed in litres, is the total quantity 
less that lost at the injector overflow or 
_used for coal watering, the deductions 
being made on the percentage basis 
established in the light of previous 
trials (1) or by means of observations 
made in each individual case. 
case of test trains fitted with steam heat- 
ing, a similar deduction is made for the 
water and coal consumed for this pur- 
pose in accordance with information ob- 
tained experimentally, if necessary, by 
means of the method explained in chap- 
ter IV. The figures of the actual con- 
sumptions for hauling the train, as apart 
from these additional consumptions, are 
given in columns 26 and 36 respectively 
of table B. On the other hand, no de- 
duction has been made for the steam 
used by the Westinghouse pump which 
was in action on all the engines tested, 
including banking engines used in moun- 
tainous districts, and freight engines 
which hauled non-fitted stock. 

By means of the figures obtained from 


(‘) A number of actual tests made during the trials 
show that the water lost at the injector overflow may 
be taken normally as being about 2 °/o of the total 
water consumed. 


inpthes 


the net coal and water consumption, 
figures are obtained for the consumption 
per unit of work which appear in the 
other columns of the tables. 


For example, the consumptions of 
water a, and of coal c, per actual kilo- 
metre run and a, and c, respectively per 
« virtual » kilometre are given by the 
equations : 

A! At C' C’ 
Cais 


peer anz=S =; Ce=—- 
L; Ly Ly Ly 


The water consumption a, and coal 
consumption c, per drawbar horse-pow- 
er-hour are given by the equations : 


ay = 


270 000 A! 270 000 C' 
a = SS 
v ema oe A 


and the consumptions a; and ¢; per indi- 
cated horse-power-hour are given by (1): 


270000 A! 3.600 A! 


ai=: 


mA a Ds N; 4 
2700006 3.6006 
SY ea MN, 


the coal and water consumed per hour 
running are given by : 


3 600 A! 3 600 C' 
ana: a> en 


while the water evaporated per hour per 
square foot of heating surface and the 
coal burned per hour per square metre 
of grate area are given by: 


3.600 A’ 3.600 ©” 
eee gn? ang. 


where S is the total heating surface of 
the locomotive and G the grate area in 
square metres. 


(4) It should be noted that when m is known, it is 

270 000 A’ 
preferable to employ the formula a;= Shee 
for determining q?, for in this case only two experi- 
mental determinations are required, while for the 
3600 A’ 

T’N; 

determined. The same remarks hold good for the 
value of c¢;. 


formula a; = three quantities have to be 
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The coal consumption per < virtual > 
tonne kilometre (excluding engine and 
tender), and per < virtual > tonne kilo- 
metre (including engine and tender) are 
given by : 


A! C' A! C 
‘ 2 ee . = ey ee 
a as Cel ao ay! aT} Co! 

nd — nl 


The ratio 
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may for the same series of tests be taken 
as being proportional to the evaporation 
coefficient. In practice, the evaporation 
coefficient obtained in this way should 
be corrected so as to include the in- 
fluence due to the mean temperature of 
the feed water, the average boiler press- 
ure, and in case of saturated locomo- 
tives, to the average dryness of the steam 
used. In the case of superheater en- 
gines, account must also be taken of the 
average temperature of superheat and 
the corresponding specific heat. When 
a discrepancy appears in the evapora- 
tion coefficients, it is obvious that they 
are not comparable except when they are 
obtained in the course of similar exper- 
iments. and are obtained by identical 
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methods, In each case the coefficient as 
given by the result of the tests represents 
the ratio between the actual water con- 
sumed (losses deducted) and the coal 
burned (coal used for lighting up de- 
ducted), and as such they are of imme- 
diate practical value. 

In column 46 of the table, which is 
provided for remarks, are indicated the 
number of minutes gained or lost during 
the running of each test train and the 
number of stops. 

The time gained or lost is calculated 
by comparing the time actually occupied 
in running, with the booked timings, the 
latter being increased to allow for loss 
of time due to service slacks and for 
time lost in making signal stops. This 
information is taken from an analysis of 
the speed record. 

The time lost is shown as time gained 
with a negative sign. 


14° It sometimes occurs that a series of 
dynamometer trials for steam locomo- 
tives are extended for a sufficiently long 
period to obtain experimental compar- 
ison of results obtained during different 
seasons of the year. 

In this case, in order to draw a proper 
comparison, it is useful to determine the 
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TABLE B. 


total results of the difference in temper- 
ature which one may obtain in the best 
season as compared with the worst 
season (loss due to radiation of the 
boiler, difference of temperature of the 
feed water and of the air entering the 
firebox, etc.). 

For this purpose we use the following 
indirect method: The coal and water 
consumption per unit of work expressed 
in < virtual >» tonne-kilometres for the 
whole train (a,', ¢,') is obtained from 
the locomotive department accounts, de- 
ducting the coal used for lighting up and 
steam raising, these figures being ap- 
plicable to a group of engines of the 
same type or of a similar type and used 
on similar service as for the test trains. 
We then draw a curve of consumptions 
which is taken as a mean of the con- 
sumption per unit of work for each 
locomotive, and for each month, the 
figures extending, for example, over two 
or three years (either calendar of finan- 
cial). 

This curve will represent the variation 
in the unit consumption for the various 
months of the year for the group of loco- 
motives under consideration, and the 
diagram will be of greater use in accor- 
dance with whether the group of en- 
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gines under test are working under 
similar conditions both as regards the 
trains which they work and the care 
which the footplate staff take in saving 
coal. 

For the latter reason, these curves can 
only be drawn when an individual bonus 
is given for each engine of the group 
under consideration. 

The curve thus drawn will be similar 
to that shown in figure 12. From the 
numerical values of this curve, one can 
obtain for any season of the year the 
percentage by which the consumption 
figures obtained during dynamometer 
trials must be corrected, as mentioned 
above, to make them comparable with 
results obtained at different periods of 
the same year. 


Iv. — Determination of the steam 
and coal consumed in heating the test trains. 


If the tests are carried out with or- 
dinary trains, steam has to be supplied 
to the heating pipe so as to maintain a 
normal temperature in the different com- 
partments, and it is necessary to obtain 
the requisite data to separate from the 
total consumption the part which is re- 
quired by the heating apparatus. 
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At the beginning of a trial, the steam 
heating valve on the engine is fixed in 
an open position so that there is suffi- 
cient steam to ensure that the train shall 
always be heated without having to 
again adjust the valve. 
~ In every case the initial pressure is 
less than one half the boiler pressure, 
and consequently one can consider the 
flow of saturated steam passing through 
the valve as a flow through a small ori- 
fice. 

It is well known that the critical 
pressure in the vena contracta of the jet 
and the corresponding velocity W, is in- 
dependent of the pressure existing on 
the discharge side of the orifice, but for 
dry saturated steam depends solely. for 
an orifice of any given area on the 
pressure p at the inlet side (locomotive 
boilers produce fairly dry steam and the 
throttling through the valve on the boiler 
through which steam is taken serves to 
somewhat dry the steam), the value of 
Pc and We being given by the following 
equations : 


Pe = 0.574 py 
Wea au Vp 04. 


The boiler pressure can be maintained 
approximately constant throughout the 
duration of the test, as in practice it 
varies through a very small range. 


Moreover, it will be seen that during 
the tests the variation of the pressure is 
recorded by a recording pressure gauge 
and therefore it is always possible to 
obtain the mean boiler pressure. Con- 
sequently the experimenter can make 
certain that the pressure in the pipe on 
the train pipe side of the warming valve 
is always less than the critical value pe; 
thus, if the area of the orifice and the 
pressure p;, remains constant, the quan- 
tity of steam passed will only depend 
upon the duration of the test. 


In practice, for each series of tests, 
one determines the proper working po- 


sition of the steam valve, and the corres- 
ponding steam consumption can be 
made from the preliminary standing test. 


This consumption is independent, as 
shown above, of the pressure in the train 
pipe. The experimental results thus ob- 


tained are not theoretical quantities 
which may be affected by various errors 
due to the apparatus. 


After having determined the steam 
consumed in steam heating, one obtains 
the equivalent coal consumption by 
means of the average evaporation coef- 
vues for the boiler obtained during the 


test | a 


Vv. — Summary of information taken 
from the indicator cards. 


We give in table B a summary of the 
results obtained with these instruments. 


The load P is the same as in table A. 


The speed V is the average speed over 
the short interval of time during which 
the indicator card is being taken, as- 
explained in chapter I. 


The foree exerted at the drawbar Fy 
is obtained by the equation given in 
chapter III, paragraph 6. 

The drawbar horse-power developed 
N,, is obtained by the formula given in 
chapter III, paragraph 7. 

The regulator opening is given as a 
fraction of the total opening. This is 
checked on the engine when not in 
steam. 


The mean effective pressure for each 
side of the engine is the average of the 
areas of the diagrams for the two ends 
of the cylinder. 


The indicated horse-power is calcu- 
lated by the formula : 


Ni = Pin Va + pm V8 


where p' and p' are the mean effec- 
m me 


e 
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tive pressures of the diagrams referred 
to above, V is the speed in kilometres 


a= san =z x 10 000 (a? — a) s 
t=0 

F oe x 10 000 (d; — a) 
f oe x 10.000 (a; — 3°) 
a =a » 10 000 (a? — 2’) 4 
= wo x 10 000 (a2) = 


In these expressions the values of d, 
d; d,, ! and D, in metres, represent res- 
pectively the diameters of the cylinders, 
the stroke and the diameter of the driv- 
ing wheels, 67, e and a. also in metres, 
- represent the values of half the sum of 
the squares of the diameters of the pis- 
ton rods and tail rods. 

In column 22 the indicated tractive 
effort F; is obtained from the equation : 


270 N; 
V 


i= mek, = 


It is searcely necessary to add that 


per hour corresponding to each diagram 
(see column 4, table B), while : 


for 2 cylinder simple engines. 


for 2 cylinder compound engines, 


D 


for 4 cylinder compound engines. 


each series of tests consists of a number 
of individual tests which are not affect- 
ed by the serious errors (which are al- 
ways found in any one particular test) 
and the numerical results for each series 
of tests represent the averages of the 
results which are found to agree substan- 
tially between themselves. The reliabi- 
lity of average results which are thus 
compiled and checked is incontestable, 
and the remarkable agreement is always 
found between the results of these tests 
and evidence of practical experience 
under service conditions with engines of 
the same type. 
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(Railway Mechanical Engin er.) 


Those who are called upon to inves- 
tigate the causes of locomotive derail- 
ments are frequently puzzled to know 
what to say in their reports. An inves- 
tigation of the locomotive does not dis- 
close any mechanical defect and the 
track seems to be in perfect condition. 
The operating conditions at the time of 
the derailment were satisfactory, and 
still the locomotive left the track. In 
many cases there does not seem to be any 
one factor or combination of factors at 
which to point the finger of blame, 

One of the most common derailments 
on a curve is that in which the outside 
leading driver climbs the rail while the 
locomotive is moving at slow speed. 


Such derailments usually occur with 
some one class of locomotives, under 


certain definite conditions as to degree 
of curvature and track elevation, and 
operating conditions peculiar to the lo- 


eality. Occasionally the second driver 
will also figure in a derailment. Such 
derailments, while causing very little 


property damage, are costly and exaspe- 
rating. They tie up the line, cause 
delays and annoyance and frequently 
require the use of the wrecking outfit 
because of the heavy locomotives which 
are usually involved. This discussion, 


which is based on a study and investiga- 
tion of a number of such derailments, 
is made in an attempt to show what 
might be the causes of such derailments, 
and where to look for the trouble when 
these derailments take place. 

It is practically impossible to arrive 
at exact values for the forces and stresses 
that occur in the locomotive and track, 
by a method of analysis. This is owing 
to the varying conditions found and the 
assumptions which must necessarily be 
made. Yet this is the only method that 
the majority of engineers have for arriy- 
ing at conclusions in regard to such de- 
railments. There are instruments for 
determining the thrusts exerted by loco- 
motive drivers on the rail, but these 
instruments are costly. Their use re- 
quires a great deal of preparation and 
time and they require considerable care 
in handling, as well as in the interpreta- 
tion of results. Such apparatus is not 
available to the average mechanical 
officer for his investigations. Therefore, 
it is necessary to study the case analyti- 
cally with the hope of shedding some 
light on the problem to the end that 
faulty conditions will be corrected and 
future derailments prevented. 

The locomotives involved tn the de- 


- motive. 


‘ litative, rather than quantitative. 


railments which led up to this discussion 
were of the heavy Mikado and Santa Fe 
types. The speeds were slow, not over 
10 miles per hour, and it was usually 
the outside leading driver which was 
derailed. Sometimes it was both the 
leading and second drivers that climbed 
the rail, There were instances where 
the locomotive had traveled considerable 
distances before the engineman was 
aware that a derailment ‘had taken place. 
These derailments took place on curva- 
tures of from about 4 to 12°. 

In order to simplify this discussion, 
the writers have chosen to include only 
the Santa Fe type of locomotive. The 
principles involved, however, apply 
equally well to any other type of loco- 
Furthermore, as these derail- 
ments took place at low speeds, the con- 
ditions were considered to be _ static 
rather than dynamic and _ centrifugal 
force would therefore have little effect 
and was not taken into account in this 
study. 

This discussion is intended to be qua- 
It is 
desired to point out the principles rather 
than to give definite figures for any par- 
ticular lecomotive and for this reason 
the figures used in this article and the 
selection of the Santa Fe type are solely 
for the purpose of illustrating and giv- 
ing a definite form to these principles. 


How a locomotive traverses a curve. 


Apparently a locomotive rolls around 
a curve with little effort, but when curve 
friction is taken into account, train re- 
sistance formulas show that the work 
to be done in curving is a factor to be 
reckoned with. Suppose a_ locomotive 
going east passes around a curve after 
which it is traveling north. During the 
time the locomotive has gone around the 
curve it has rotated about some point in 
its wheel base through an angle of 90°. 
That is, while it was rolling ahead, it 
was also slipping sidewise; the treads of 
the wheels slipping laterally on the tops 


5 
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of the rails. It is evident that there 
must also have been a longitudinal slip- 
ping of some of the wheels, because the 
distance around the curve on the outer 
rail is longer than the distance on the 
inner rail. These lateral and longitudi- 
nal slippages, or their components, must 
be overcome to get the locomotive 
around the curve and the work must be 
done by the flanges. At high speeds, 
centrifugal force must also be overcome, 
but its effect is very small at slow speeds. 
In order to fix these ideas clearly in 
mind, consider a locomotive without 
flanges to be traversing a curve on a 
plane surface without rails, as shown in 
figure 1. The traction of the locomotive 
if not guided would cause it to move in 
the direction of the arrow X. But it is 
desired to make it move in the curved 
path AB. In order to do this it is neces- 
sary that pulling forces be applied at the 
front and back, as at Y and Z, or pushing 
forces, as at Y’ and Z’ or combinations 
of these forces, at the same time that the 
tractive force is acting. By regulating 
the amounts of the forces Y, Y’, Z and Z’ 
in conjunction with the tractive force, 
the locomotive will follow the curved 
line AB without the use of rails and 
flanges. Instead of the large forces Y, 
Y’, Z and Z’, we could employ a larger 
number of smaller forces as a, b, c, d, e 
and /. It will be observed that the forces 
Y and Z, or the larger number of smaller 
forces, cause the whole locomotive to 
rotate about some point in its wheel base 
and that the location of the point of rota- 
tion can be varied by altering the forces. 

Now consider that this locomotive, 
still without flanges, is placed on the 
track. If the rotating forces are just 
right, the locomotive will go around the 
curve safely. The action of the pairs of 
wheels will be the same as large cylin- 
ders which tend to roll at right angles to 
their axes, as indicated by the arrows in 
figure 2. Thus first, second and third 
pairs of drivers tend to roll off on a tan- 
gent to the curve and leave the rail on 
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the outside of the track and the fourth . 


and fifth pairs of drivers tend to roll 
over the rail on the inside of the track. 
So if the guiding forces are removed, or 
are too small for the work to be done, 
the locomotive will assume the position 
shown in figure 3, 


Position of a locomotive on a curve. 


With these ideas in mind, consider 
figure 4 which shows the position of the 
drivers of a Santa Fe locomotive on a 
curve. The solid lines are the position 
of the locomotive at any instant and the 
dotted lines at any succeeding instant. 
The curvature of the track shown in the 
drawing is exaggerated for clearness. 

The locomotive is moving in the direc- 
tion of the large arrow. The axles are 
held parallel to each other by the frame 
and with the possible exception of. the 
main axle, make angles with the radii 
of the curve, as shown at A and B. The 
angularities between the axles and the 
radii cause similar angularities between 
the flanges and rails, which are com- 
monly termed the striking angles. Thus 
the wheels roll, with respect to the rails, 
as shown by the small arrows on each 
wheel. This shows how the outside 
number one and two drivers tend to 
climb over the outer rail and the inside 
number four and five drivers tend to 
climb over the inner rail. Furthermore, 
the striking angles cause the points of 
contact between the wheels and rail to 
move ahead of the centers of the outside 
number one and two and inside number 
four and five drivers, and back of the 
centers of the opposite wheels. 
cations of the points of contact are on 
the lines C. The distances from the 
centers of the wheels to the lines C 


_ depend upon the curvature, the length 


of wheel base and the position of the 
wheels in the wheel base. 

Whether or not there is actually con- 
tact between the wheel and rail on the 
lines C depends upon the curvature of 


The lo-~ 


the track and the lateral play between 
the backs of the drivers and the journal 
boxes. Any curvature will cause the 
number one wheel to roll against the 
outer rail and cause contact at D and 
any curvature would cause the number 
two wheel to roll against the rail at EB, 
if the frame of the locomotive did not 
exert a force to hold it away. It has 
been found that a locomotive just out of 
the shop, with the lateral taken up, will 
have contact between the flange of the 
second driver and the rail at E up to 
about 4° of track curvature, after which 
there is clearance at E. This explains. 
why derailments do not take place so 
commonly under 4°, for below that cur- 
vature, there are two driving wheel 
flanges doing the work of guiding in- 
stead of one. But when the departure of 
curvature becomes too great for the driv- 
ing box lateral, as it does from about 4° 
upward, the flange is pulled away from 
the rail at E., the assistance that the num- 
ber two flange has been giving is with- 
drawn and the number one. flange must 
take on the extra load. Naturally, there 
is clearance at the opposite points shown 
at F and G, for these drivers tend to roll 
away from the inside rail. In spite of 
the fact that the inside number four and 
five drivers tend to roll over the inside 
rail toward the inside, an observation of 
locomotives on curves shows there is 
clearance at H and J, as well as at K and 
L. We naturally expect a clearance at 
K and L due to the direction in which 
these wheels roll with respect to the 
outer rail, but the clearance at H and J 
can only be explained by the fact that 
the center of rotation must be somewhere 
ahead of the number four drivers. It 
may be noted, as a deduction, that 
the maximum curvature which the lo- 
comotive will take without complete 
binding is that which will cause contact 
at the points D, L, G and H, 

Because these derailments give trouble 
when the number two flange does not 
bear against the outer rail, this study 
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% aebbodain positions 
of a locomotive on a curve. 


is Consider the locomotive in figure 4 to 
ig have moved the distance a to the posi: “~ 
_ tion shown by the dotted lines. After ~ 
the locomotive has fully entered the cur- 
ve, other conditions being equal, the 
contacts and clearances at the hubs, will 
4 remain constant until the locomotive 
af starts to leave the curve. It will be ob- 01 
oe served that while the locomotive has clearance at HE would. De 
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“pez z moved ahead the distance a, the number _ this wheel rolls in th 
tae one drivers have moved to the right the arrow, which it oe 
a. ‘ =% distance b; the number two drivers have 
or. - moved to the right the distance c; the 
Pari es number four drivers have moved to the 
7 as left the distance d, and the number five 


drivers have moved to the left the dis- the eee m H. Finally, if iia Bol 
:3 tance e. Thus it will be observed that of rotation is appreciably ahead f 
Fes a locomotive does not simply roll around main Srivee the distance from th 
a curve, but that it both rolls and slides rips 
around the curve with a sidewise slipp- 
‘ing of the wheels, and that for each 
longitudinal advance there is a corres- tation a the Mounier sean of th 
ponding lateral slipping. Thisanothing ¢jye driver at L, so that a given 
more nor less than a lateral rotation of movement at D would produce a ag 
the locomotive, the rolling of the wheels  jateral movement at L taking up ¢t 
and longitudinal advance having little to clearance at L, which again is no 
do with it, except to make the necessary Therefore the 
rotation. This rotation is shown by the ; 
positions of the center lines of the loco- 
motive in figure 4, the center of the loco- 
motive having been rotated through the 
angle Q’. 
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Fig. 6. — Diagram showing the 
effect of the elevation of the 
outer rail. 


figure 6, in which the solid lines show 


the locomotive when horizontal and the 
dotted lines show the locomotive when 
on a curve with the elevation e. Sup- 
pose h to be the height of the center of 


gravity above the top of the rail and d | 


the distance from center to center of the 


tops of the rails. Then e’, the distance - 


the center of gravity will move toward 


cyl ie : hh 
the inside of the curve, is = Also the 


reactions R and R’ due to the load WwW 


being off center will be 


d d 
w (5-¢] w (5+ ¢| 


_ These wheel loads are to be used for O 


and I respectively. 

In selecting a value for the coefficient 
of friction f, a study of the data and ta- 
bles given by various authorities, and 


ia 
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also of the results of investigations made 
at The Pennsylvania State College shows 
that it varies from 0.10 to 0.41, and that 
a fair value for steel tires on steel rails 
would be about 0.20. In selecting this 
figure, it was borne in mind that the coef- 
ficient of friction would be less for a re- 
volving wheel than for a stationary wheel, 
as shown by the fact that a plug gage can 
be slipped more easily into a ring gage 
if it is revolved at the same time it is 
pushed in. It may also be noted here 
that the coefficient of friction of rest 
is greater than that of motion, and that 
this coefficient decreases in value as the 
speed increases. We would, therefore 


laside 


ens 


Fig. 7. — Reactions in the leading truck. 


exerts a pressure on the locomotive fra- 
me toward the inside of the curve. From 
the known dimensions of the spring we 
have the diameter of the steel d, the 
mean radius of the coil r and the num- 
ber of coils n. Also from the conditions 
of the curvature, we know the deflec- 


tion F. Then from the formula 
FGd4 
yetestiecas 
64nr3 


we are able to calculate the force- T, 
which is exerted by the spring, taken 
the modulus of torsional elasticity, G, at 
12500000. This force is not at right 
angles to the frame but is transmitted to 
the frame through the usual ball and soc- 


naturally expect derailments to occur on 
curves of moderate curvature, say up to 
about 12°. The speed of lateral slipping, 
for any given locomotive speed, in- 
creases with the curvature, and therefore 
the coefficient of friction of lateral 
slipping for the higher curvatures, being 
less, does not cause such a high side 
thrust of the outer wheel. 


Trailing truck action. 


Trailing trucks are of various types, 
but suppose we have one of the sliding 
type with a centering spring. This 
spring is compressed on a curve, and 
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Fig. 8. — Relation of the horizontal to the vertical 


forces at the wheel. 


Therefore we must con- 
sider the component normal to the 
frame, which is T,=T cos t. Trailing 
trucks of the rocking or other types 
would be considered in a similar man- 
ner, except that in these types the load 
is applied on the center of the truck, 
whereas when centering springs are em- 
ployed, the load is applied at a consi- 
derable distance back of the truck cen- 
ter. 


ket connection. 


Effect of the drawbar pull. 


When the locomotive is pulling a train 
or even the tender, ‘there is a side thrust 
to be considered, the intensity of which 
will depend upon the curvature and the 
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actual drawbar pull. We shall include 
this factor in the study and set for it a 
figure based on a nominal drawbar pull 
of 30000 lb. In making investigations 
this factor will have to be studied care- 
fully in order to be evaluated properly. 
Referring to figure 5, the side thrust of 
the drawbar pull is W, = W tan w. 


Moments of forces to be overcome. 


Thus we must overcome the forces 
fO,, ete., fI,, ete., T, and W,, the inten- 
sities of which have just been analyzed. 
Since we have considered rotation to 
take place about the inside main driver, 
the moment arms of these forces are BD, c, 
d, etc., as given in figure 5. Summing 
up these factors, in order to cause the 
locomotive to rotate about the inside 
driver, we must exert sufficient turning 
moment to overcome these resisting mo- 
ments which are 


5fO; + cf02+dfOs+ ef04+ gf0s+ nfl, + 
E + jfle ok kf, + IfIs = mT, + mW. 


Overcoming the reactions. 


Opposed to the above forces are reac- 
tions which must cause sufficient turn- 
ing moments to balance those of the re- 
sisting forces if a derailment is not to 
occur. First of all, we have the guiding 
reaction of the leading truck wheel 
flange and then the reaction of the lead- 
ing driving wheel flange. Owing to the 
‘conditions already assumed, there are 
no other flange reactions. Assisting the 
two flange reactions are the lateral com- 
ponents of the side thrusts of the leading 
truck radius bar pin and of the trailing 
‘truck radius bar pin. Truly the reactions 
are few compared to the resisting forces 
and consequently they must be high in 
numerical value to meet the work they 
‘are called upontodo. Referring again to 
‘figure 5, the leading truck reaction is U 
with its lateral component U,; the lead- 
ing driving wheel reaction is S; that of 
‘the leading truck radius bar center pin 
cis V, with its lateral component V,, and 


that of the trailing truck radius bar pin 
is R, with its lateral component R,. 


An analysis of the reactions. 


As in the case of the trailing truck, 
there are also various kinds of leading 
trucks; and for purpose of analysis one 
of the constant resistance, rocker type 
has been selected. Referring to figure 7, 
let the load on the truck be Z. This load 
will then have the vertical reactions at 
the rockers of 


Z Zr 
Zy = : and Ze—= : 5) 
r-s r+s 
respectively. The horizontal compo- 


nents of the reactions are Y,=Z, tan z 
and Y,=Z, tan z respectively, which, 
added together, equal U in figure 5. U 
has its lateral component which is 
U,=U cos u. The reaction of the lead- 
ing truck radius bar pin causes the 
wheels to follow the curve radially. In 
order to do this the reaction of the pin 
must be sufficient to cause the slipping 
of one of the wheels, at least when the 
coning is not precisely right, as is gene- 
rally the case, all because the outer and 
inner rails of the curve are not the same 
length. Because the outer wheel carries 
the lesser weight, it is the one to slip 
and the force required to slip it is /O. 
If d is the distance from center to center 
of the rails, as in figure 6, and a the dis- 
tance from the pivot pin to the center 
of the truck as in figure 5, then by taking 


moments about the inside wheel, the 
reaction is 
yeeiOd 
a 
and its lateral component is V, = V 


COS D. 

The reaction of the trailing truck ra- 
dius bar pin is due to the same cause as 
the reaction of the leading truck radius 
bar pin and may be found in a similar 
manner. Thus let d again be the distance 
from the center of rail head and a’ the 
distance from the pivot pin to the center 


and its lateral components is R, =R cos r. 
The reaction of the leading fear Wille 
be considered as the unknown and when 


once determined, it will enable us to tell 
whether or not that wheel will stay on - 
the rail. Thus by using the moment 


arms given in figure 5, in a manner si- 
milar to that used for the resistances, 


the combined moments of the rotating 
reactions are z2U, +yS+ xR, + PV,, in 


which S is unknown. 


The vertical reaction. 


‘This horizontal thrust S has a vertical 
reaction S, which is opposed by the 
weight on the driving wheel. If the 
weight is not sufficient to overcome the 
reaction S,, a derailment will result. 
The relation of the wheel and rail is 
shown in figure 8, in which the rail is 
curve-worn, as that is usually the condi- 
tion in which the rail is found when a 
derailment takes place. The relation is 
similar to that of an inclined plane, the 
thrust S producing the normal reaction s 
and the vertical reaction S,. If the angle 
of incline is i, then S,=S cot 7. When 
the. wheel is at rest, then the reaction S, 


is the only one which the weight of the 


wheel must overcome. But when the 
wheel is rotating, there is an additional 
vertical reaction to be overcome, which 
arises out of the friction between the 
flange and rail due to the normal pres- 
sure s. The contact point being at the 
distance q ahead of the center of the 
wheel, the friction at this point would 
cause the wheel to tend to rotate about 
the bearing point, rising off the tread, 
so that some of the weight of the 
wheel is required to hold it down 


_against this friction. ‘This can be better 


understood by recalling that the wheel 
bears against the rail at an angle, caus- 


a which must be overcome | 
weight on the wheel while rot. 
Sioa Ste 


The factor of wheel be 


The ratio of the weight « 
to the vertical thrust whic! 
the wheel may be called the 
wheel bearing. When this 
equal to or greater than 1.00 
will stay on the rail and when 
than 1.00, the wheel will climb the 
As soon as the flange gets on top of th 
rail, the factor of esl bearing ii 
creases, but it is too late and the longi- 
tudinal rolling carries the wheel over. ; 
Sometimes after the leading driver i 
left the rail, the factor of wheel be: 


rail, but such cases, while reported oc-— 
fee are not ea as common as en 


flonst eid, enw upon Te seco , 
driver would give it the necessary factor a wa” 
of wheel bearing to keep it on the track, 

which it does in most cases. | ae 
ons order to pe ‘the 


ie fonea aan Te aa 
Denes given, i 


each wheel, “Teter ing 
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track plus the width of one rail head 
plus the widening of the gage on the 
curve. Also let the height of the center 
of gravity of the locomotive be h=96 
inches and the elevation of the outer rail 
be e=4 inches. Then, from the formula 


eh 


ei — — 


we find the value of e! to be 6.4 inches. 
Then we may reduce the formulas 


w(5—e] w(5 +e] 
ie meant! 
d #5 d 

to R=0.393W and R!=0.607 W for the 
outside and inside wheels respectively. 
Using these formulas and the weights 
given in figure 9, we obtain the follow- 
ing results : 


R= 


Location Wheel Lb. 
Leading truck .... ie o Son 
First driver ..... } Cae ; = ae 
Second driver .... } moe Ts = a 
Third driver. .... aa is > oa 
Fourth driver .... } = ‘ : " 2 x on 
Fifth driver... . . pe eget Gro pe 
Mailing truck. . >. SU tla toe 


Considering the coefficient of friction 
between the wheel and the rail to be 
0.20, and multiplying the above weights 
on the drivers by this factor, we obtain 
for the forces necessary to slide the 


wheels the following amounts : 
Driver Outer wheel, lb. Inner wheel, lb, 
MLrOnte metas seks “4 433 6 847 
WecOnGes) -saisae +» 4 394 6 786 
TUN (tle ORR ame 4 763 she 
POUEUE costs gs aicis\. >. <9 4 700 T 260 
itthivesercs sc 4 470 7 320 


Now suppose we have two trailing 
truck centering springs in tandem, each 
spring having an outer coil 8 inches in 
diameter of 1-inch round steel and nine 
coils and an inner coil 5 1/2 inches 


in diameter of 5/8-inch round steel and 
15 coils. Also, let each spring have an 
initial compression of 4 inches and a 
further compression, due to curvature, 
of 2 inches, making a total of 6 inches. 
Thus for the outer coil, d = 1 inch, 
r = 3.5 inches, n = 9 inches and 
F = 6 inches; and for the inner coil 
d = 5/8 inch, r = 2.44 inches, n = 15 
inches and F = 6 inches, Substituting 
these values in the formula 


we obtain for the outer coil, T=3 037 1b. 
and for the inner coil T=821 Ib. The 
sum of these two, or 3 858 Ib. is the load 
on the spring when compressed. If the 
angle f=1° 30/ then T,=T cos t=0.9996 
T=3 856 lb. This shows that the force 
T, may be considered equal to T for all 
practical purposes. 

Suppose the drawbar pull to be the 
nominal figure of 30000 Ib. acting 
through a 2° angle. ‘Its side thrust, then 
is W, = W tan 2° = 0.0349 W = 1 047 Ib. 

Having calculated the resisting forces, 
let us next consider their moments. We 
obtain by solving right triangles, the va- 
lues for the diagonal distances given in 
figure 9. Using these values, and those 
for the other forces given in figure 9, we 
obtain the moments : 


Driving wheel. Tn.-lb. 
First outer. ..... 146.82 X 4483 = 650 853 
Second outer .... 89.94% 4394= 395 196 
Third outer.... . 60.00 *% 4763 = 285 780 
Fourth outer..... 89.94% 4 700= 422 718 
Fifth outer ..... 446.82 X 4 740= 695 927 
First inner ..... 1384.00 * 6 847 = 917 498 
Secondinner .... 67.006 786= 454 662 
Fourth inner . . 67.00 X 7260= 486 420 
Hinthuinners ger sys, 134.00 X 7320 980 880 


Trailing truck spring. 305.00 X 3 856 = 1 176 080 
Draw bar pull... . 3341.00 X41047= 346 557 


. 6 812571 


The next step will be to evaluate the 
overcoming reactions. If the leading 


Total resisting moment. . 
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truck weighs 3500 Ib., then the weight 
on the truck is 28 500 —.3 500=25 000 Ib. 
Referring now to figure 7, if the distance 
from center to center of the rockers is 
14 inches, and the lateral movement of 
the bolster due to curvature is 4 inches, 
then r=3 inches and s=11 inches, From 
the formulas 


Z Z 
: and Zo = e > 
r+s r+s 


we find these reactions to be 19 643 Ib. 
and 5 357 lb. on the outer and inner roc- 
kers respectively. The angle z depends 
upon the design of the bolster, and is 
usually about 18°. The horizontal com- 
ponents of these vertical reactions are 
then Y, = Z, tan 18° = 19643 x 0.3249 
= 6 382 Ib. and Y, = Z, tan 18° = 5 357 
x 0.3249 = 1740 lb. The total leading 
truck reaction is then U=6 382-+-1 740 
= 8122 Ib., the lateral component of 
which is U,=U cos u, which for a 1° 30/ 
angle gives U,=8 122 x 0.9996=8 118 Ib., 


f= 


so that the effect of this angle may also 
be neglected in practice. 

The reaction of the leading truck ra- 
dius bar center pin may be computed 
from the formula 


in which f is the coefficient of friction, 
0.20, O is the weight on the outer leading . 
truck wheel, 11200 Ib., d=60 inches, 
as before and a = 80 inches, from’ fi- 
gure 9. Then V = 1.680 lb. and for a 
1° 30/ angle v, its lateral component is- 
V,=V cos v=0.9996 V=1 679 Ib., from 
which it may also be seen that the effect 
of this angle may be neglected in actual 
work. 

The trailing truck radius bar center 
pin reaction may likewise be found from 
the formula 

dfO« 
are 
in which d=60 inches as before, f=0.20, 


59,800 


55,900 56400 28500 


fens aL y26t = sake EE gp U e pra sheng 7x Re ae eee 
Fig. 9. — The wheel loads and dimensions of a typical Santa Fe type locomotive. 


the weight on the outer wheel being 
O, = 22990 lb. and at = 89 inches from 
figure 9. This gives R=3100 lb. with 
its lateral component R,=R cos r, which 


for a 1° 30/ angle gives R,=3 100 x 0.9996 
=3 099 lb. showing that in this case too, 
R may be taken for R,. 

Using the moment arms given for these 
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reactions in figure 9, we find the mo- 
ments of these three reactions to be : 


; In. - lb° 

Leading truck pivot . 166 <4 679 =" 278.714 
Leading truck ..... 246 & 8 148 = 2 098 028 
Trailing truck pivot .. 4171 3099= 529 929 
Total of all moments. 2 906 671 


The difference between this total mo- 
ment and the total of the resisting 
moments must be taken care of by the 
flange of the leading driver, acting 
through the moment arm y, or 6 812 571 
— 2 906 671 = 3 905 900 inch-pounds for 
the leading flange. If the point of contact 
between the flange and the rail of this 
driver is 3 inches ahead of the center 
of the wheel,then its moment arm is, 
referring to figure 9, 137 inches. Divid- 
ing the otherwise unbalanced moment of 
3 905 900 inch-pounds by this arm gives 
28 510 Ib. as the thrust that must be prod- 
uced by this flange. 

Considering now the angle of incline, i, 
in figure 8 to be 80°, we find that the 
vertical component of this thrust of 
28 510 Ib. is S,=S cot i=28 510 x 0.1763 
=5 026 Ib. We also find that the pres- 
sure normal to the rail is 

s 28 510 


SO SS _- 5 
rie ons Tl 


The vertical reaction of the friction due 
to this normal pressure is s, = f's sin i 
=0.35 x 28950 x 0.9848=—9978 lb. The 
sum of these two vertical reactions, or 
5 026 + 9978=15 004 Ib., must be over- 
balanced by the weight on the wheel if 
a derailment is not to result. Referring 
to the above computation of weights on 
the various wheels, we find that the out- 
side leading driver exerts a load of 
22 165 Ib. on the rail, which is sufficient 
to hold the wheel down. 

The factor of wheel bearing in this 
22 165 
15 004 

is greater than 1.00, we do not need to 
fear trouble from the wheel climbing the 
rail. But 0.47 does not give very much 


= 1.47, and as long as it 


of a margin and it is easy to see that it 
would not take very much variation in 
any one or more of the numerous condi- 
tions entering into this factor to bring 
it down to 1.00, or even lower, and thus 
cause a derailment. For example, a low 
joint may momentarily cause a reduction 
of weight on the leading driver-moment- 
arily, yet just long enough to allow the 
wheel to climb the rail. A slight increase 
in elevation may do the same thing. A 
rail, out of line even for a short distance, 
may cause an added side thrust sufficient 
to do the trick. The locomotive may be 
just out of the shop, still somewhat stiff, 
and with the lateral taken up to the mi- 
nimum, so that the binding action causes 
extra pressure and friction on the lead- 
ing flange, the tires may still have their 
tool marks, which greatly increases .the 
coefficient of friction. All of these fact- 
ors tend to lower the wheel’s advantage 
over the rail. These as well as many 
other conditions may be mentioned, 
which are contributory to the lowering 
of the factor of wheel bearing to the 
danger point of 1.00. 


Benefits derived from this study. 


The value of a study such as this is 
not so much in setting forth the’ princi- 
ples involved, or in being able to calcu- 
late actual forces and stresses, or even 
in being able sucessfully to investigate 
cases of derailments and find the causes 
thereof, as in being able to point out the 
conditions in the locomotive, track or 
operation which may be improved to 
prevent such derailments. The study is 
more of a means than an end in itself. 
So it would be well, in order to attain the 
desired end, to discuss some of the fact- 
ors involved in the light of their effect 
on locomotive, track and operating con- 
ditions. 


Locomotive conditions. 


Probably the locomotive condition 
which has the greatest effect in increas- 
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ing the factor of wheel bearing is the 
lubrication of the leading flange . This 
lubrication makes a marked decrease 
in the coefficient {1 with a proportional 
decrease in the vertical reaction S,. All 
modern heavy locomotives should have 
flange lubricators and in case of a derail- 
ment, the lubricators should be the first 
thing examined to see if they are working 
properly. Of next or nearly equal im- 
portance is the smoothness of the tire 
surface. We read of automobile tires 
that are geared to the road, and we get 
the same effect from locomotive tires 
that have finishing tool marks left on the 
tread due to chattering wheel lathes. A 
lathe should be powerful enough to take 
a finishing cut over the whole tread with 
a contour finishing tool without chatter- 
ing. Of course tool marks soon wear 
off, yet the records show that many de- 
railments take place with locomotives 
just out of the shop, on which the tires 
are not yet worn smooth. The pressure 
between the leading flange and the rail 
and its consequent vertical frictional 
and wedge reactions are not so great if 
the locomotive does not bind in the 
curve. There are several devices which 
may be employed to advantage in order 
to lessen or eliminate binding. The 
lateral or hub clearances may be in- 
creased on all the drivers or only on the 
front and rear hubs. This however, 
cannot be carried too far, on account of 
the I. C. C. limits for lateral, which re- 
quire the wheels to be dropped, in case 
the lateral is too great. Yet the wear is 
greatest when the lateral is the least and 
even a little increase helps. 

Setting the tires of the front and back 
wheels closer, back to back, than the 
others helps to lessen the binding. The 
use of blind tires on the main wheels, 
which has been assumed in this study, 
also helps. In addition to these remedies 
for binding there are other devices, such 
as floating axles, which could be consi- 
dered to advantage. But when such devi- 
ces are used, they require a slightly 


different treatment of the problem of 
finding the factor of wheel bearing, due 
to the changed method of guiding, in- 
creased overhang of the leading truck. 
etc. It may also be observed that the 
coning of the treads of driving wheels 
has an effect on the situation. The coning 
soon wears off, but while it lasts, it does 
not act the way it should. By referring 
to figure 4 it will be seen that since the 
axles are held parallel to the frame and 
not radial to the curve, the fourth and 
fifth drivers have their large diameters 
rolling on the inner rail and their small 
diameters rolling on the outer rail. This 
is just the opposite from what we would 
like to have with the result that the 
longitudinal slipping of the wheels is 
increased. The two leading drivers 
behave in the desired way, but since they 
are coupled to the others by the side 
rods, the effect of their good behavior is 
lost. 

From the foregoing discussion, the 
benefit of the weight on the leading 
drivers and leading truck is apparent. 
These weights should be made as large 
as possible consistent with journal bear- 
ing pressures and rail loads. The driv- 
ing wheel weight enters directly into 
the factor of wheel bearing and the lead- 
ing truck weight enters directly into a 
guiding reaction which has a large mo- 
ment arm and is therefore valuable. It 
may be observed from figure 7 and the 
discussion relating to it, that in curving 
an additional weight is thrown on the 
outer leading truck wheel, thus helping 
to increase ‘its factor of wheel bearing 
and thus keep it on the rail. Sharp 
flanges are often blamed for derailments 
and sometimes justly, but in a case of 
this kind it would seem that they would 
be more advantageous than harmful. 
They increase the angle of the inclined 
plane between the flange and rail and 
thus lower the vertical force necessary 
to resist the side thrust. Long wheel 
bases, other things being equal, cause 
more binding in a given curve than short 


i ob 
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ones. Whether they would cause an in- 
crease in the factor of wheel bearing is 
something that would have to be deter- 
mined for each case; for the moment 
arms of the resisting forces increase, at 
the same time the moment arms of the 
guiding reactions also increase, and an 
investigation would have to made to de- 
termine if the one increased more than 
the other. 


Mention has already been made of the 
resistance of the trailing trucks to curv- 
ing, but these trucks become guiding 
trucks when backing, so that we can do 
no more than try to get a good compro- 
mise for the amount of their side thrust. 
The same is true of the leading trucks, 
except that the forward motion should 
be favored at the expense of the back- 
ward. While the effect of a booster on 
the trailing truck has not been taken 
into account in this study, such a device 
has a real bearing on the problem. For 
the traction of the booster has a lateral 
‘component which assists the curving of 
the locomotive by an outward thrust in 
forward motion. 


Track conditions. 


The track condition having the most 
important (bearing on the problem: is 
probably the elevation of the outer rail. 
Each locomotive requires a certain par- 
ticular elevation for each speed and cur- 
vature so that, at best, any given eleva- 
tion is a compromise. And since heavy 
locomotives require little elevation at 
low speeds this becomes the operating 
problem of running these locomotives 
faster or the fast trains slower, or by 
making a compromise to the end that the 
elevation may be reduced consistent 
with safe operation of fast trains. The 
elevation operates at very slow speeds, 
as already shown, to relieve the outer 
rail of weight and to place it on the 
inner rail. Or, in the case given, the 
outer leading wheel carries 22165 lb. 
and the inner leading wheel, 34 235 Ib. 


for a four-inch elevation. Now if the 
elevation was increased so that the outer 
load of 22 165 lb. were reduced to 17 147 
lb., which was found to be the vertical 
reaction, there would be nothing to pre- 
vent the wheel from climbing over the 
rail. Thus we see that rail elevation is a 
direct factor in 'the problem. 


Next to elevation comes the matter of 
curve-worn rail. The worn surface sim- 
ply provides the inclined plane up 
which the flange, if not restrained by 
weight, rolls to freedom. The more 
curve-worn the rail, the easier the ascent 
and the more difficult the work of hold- 
ing the wheel down. 

It would seem from this study that the 
track gage has little bearing on the pro- 
blem, provided it is great enough to pre- 
vent binding, and in order to do this for 
Santa Fe type locomotives, it must be a 
little wider than standard on curves of 
eight degrees or more. Mention has 
already been made of track surface and 
alinement, and of the fact that variations 
in these, as well as in elevation, may 
cause momentary disturbances in the ba- 
lance of forces sufficient to cause a de- 
railment. The general use of spiral 
curves is helping to relieve locomotives 
of the sudden side thrust when entering 
a curve with the consequent sudden 
lowering of the factor of wheel bearing, 
thus making for the safer operation of 
heavy locomotives. 


Operating conditions. 


While it has already been stated that 
any locomotive should be able to be 
operated at any reasonable speed over 
any curvature for which it is suitable, 
and that the locomotive and track condi- 
tions should be altered if necessary to 
make operation safe, yet it is profitable 
to see what effect operating conditions 
actually do have on the curving of loco- 
motives. For example, it may be diffi- 
cult to persuade a locomotive engineman 
to « widen on her > on a curve where 
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he may have been on the ground the trip 
before, yet we must conclude from the 
study of the problem that an increase in 
speed helps reduce derailments, for not 
only does the coefficient of friction de- 
crease with the speed, but also the effect 
of centrifugal force begins to be felt in 
helping to hold the outer wheel down. 
This deduction is borne out in practice. 
Locomotives that derailed at a particular 
place and a certain speed were found to 
traverse the place safely when the speed 
was increased. The use of steam and 
brakes also has some effect, for it has 
been found that locomotives will some- 
times drift around a curve when, at slow 
speeds, the use of either steam or brakes 
would cause the wheels to tend to line 
up against the lateral, apparently increas- 
ing the binding and friction. Reference 
has already been made to the beneficial 
use of the booster on curves, the use of 
steam just mentioned not being intended 
to apply in the case of the booster. Re- 
ference has also been made to the reduc- 
tion of the elevation which may be 
permitted by decreasing the speed of 
high-speed trains on curves that are giv- 
ing trouble with heavy low-speed loco- 
motives. 


Summary. 


In order to grasp the situation as a 
whole, let us summarize the conditions 
which make curving easier and derail- 
ments fewer. In making changes, each 
of these conditions should be considered 
in the light of other related conditions, 
and the changes made should always be 
consistent with safety of operation and 
economical maintenance. These condi- 
tions are : 


In the locomotive : 


Flange lubrication. 

Smooth tire and flange surfaces. 

Increase in hub clearance. 

Decrease in gage spacing of tires. 

Use of blind tires on main drivers. 

Use of floating axles. 

Decrease in coning of wheel treads. 

Increase of weight on the leading drivers and 
engine truck. 

Decrease of the trailing truck’s side thrust. 

Increase of leading truck side thrust. 


In the track: 


Decrease of the elevation of the outer rail con- 
sistent with the safety of high-speed trains. 

Removal of curve-worn rails. 

Maintenance of good service. 

Maintenance of good alinement. 

Widening of the gage on curyes to prevent 
binding, 


In operation : 


Judicious use of speed on curves. 

Drifting around curves. 

Use of booster on curves. 

Reduction in speed of high-speed trains to 
permit some elevation to be taken out of 
the track. 


This method of analysis may also be 
used for the investigation of the factor 
of wheel bearing of the leading truck by 
assigning a calculated value to the side 
thrust of the leading driver and solving 
for the vertical reaction of the leading 
outside truck wheel.’ Tt'may likewise be 
used for the investigation'of derailments 
of either drivers or trailing truck wheels 
when the locomotive ‘is’ running back- 
ward, STEMS FAY A 
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1. — Relative wear on guarded and unguarded curves, 
By James F. BURNS, 


ASSISTANT ENGINEER MAINTENANCE OF WAY, LOUISVILLE & NASHVILLE RAILROAD. 


Figs. ] and 2, p. 2572.7 


(Railway Review.) 


The Railway Review of 30 August 1924, 
contained a description of the Maney guard 
rail which is being used quite extensively on the 
Louisville & Nashville and other railroads. 
In that article a diagram was given which 
showed the amount of rail wear on an un- 
guarded 10-degree curve, and another showing 
the wear on a curve of the same radius, under 
‘ identical traffic and maintenance conditions, 
but which was protected by this guard rail. 
The diagram in question showed the compa- 
rative wear on the two curves after seven 
months’ severe service under a tonnage move- 
ment ranging from 30000 to 75000 tons per 
day. 

The accompanying diagrams show the com- 
parative wear of 100 lb. R. E. rail after ten 
month’s service, both with and without the 
guard rail. The measurements from which the 
diagrams were made, were taken 6 August 
1924. Shortly after the measurements were 
made the high rail of the unprotected curve 
was remoyed on account of excessive wear. 

In September 1924, traffic conditions over 
this rail were greatly changed. Up to that 
time this line was single track and the rail 
from which the diagrams were made bore both 
the heavy north bound coal tonnage, the vo- 
lume of which is indicated above, and in addi- 
tion, the lighter empty tonnage moving south 
bound. When the second track was put into 
operation in September, the original track be- 
eame the south bound main track, and now 
carries only the empty car movement. For this 


reason traffic over the rail is not as heavy 
since the measurements were taken as it was 
before. On 6 February 1925, a new set of 
measurements was made on the curve protect- 
ed by the guard rail, with the following re- 
sults : 


No additional wear could be detected on 
either the high or low rail at station 1 of the 
diagram. At station 2 there was no additional 
wear on the high rail; additional wear amount- 
ing from 1/64 to 1/32 of an inch was found 
on the low rail. At station 3 no additional 
wear was found on the outer rail of the curve, 
but on the inner rail the wear was identical 
with that found at station 2. At station 4 the 
outside rail showed no additional wear and 
the inner only 1/64 of an inch. 


From the time the rail was originally laid 
on this curve until the measurements shown 
in the diagram were taken, the daily traffic 
consisted of from 800 to 1000 loads of coal 
per day north bound and an equal number of 
empties south bound. The diagram shows the 
wear under ten months of such traffic. But, 
as stated, since the double track operation 
was commenced the movement over the rail 
from which the diagrams were made consists 
of approximately 1000 empties per day. This 
traffic has caused no additional wear which 
can be detected on the outer rail of the curve, 
and the additional wear on the inside rail 
was found to be a maximum of 1/32 of an 
inch. 


Gage remained as originally installed 4ft. *= 
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Fig. 14. — Rail wear, after 10 months’ service, on curve equipped 
with Maney guard rail. 
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-—— 2573 — 


686. 241.5 (.73) ] 


2,— A new type of train shed. 
(Abstract of a paper, by Watter S. LACHER.) 


Figs, 3 to 5, p. 2574 and 2575. 


(Ruilway Age.) 


One of the outstanding features in the 
design of the passenger terminal at Chicago 
is a new type of-train shed which represents 
a development resulting from the unusual 
conditions imposed by the arrangement of the 
platforms and a sincere effort to effect an 
improvement over previous designs. It was 
desired to provide a low type of shed and he- 
cause the open umbrella or butterfly sheds 
do not afford complete protection against rain 
or snow it was concluded that the shed must 
be of the enclosed type with smoke slots just 
clearing the locomotive stacks to obtain an 
immediate discharge of smoke into the open 
air. It was also felt desirable to provide more 
headroom over the passenger platforms than 
is usually obtained in low sheds. Another 
controlling consideration in the determination 
of the design was the width of the baggage 
platforms which is not sufficient to permit 
the placing of any columns in them. Conse- 
quently, the design had to be one in which the 
transverse roof span equals the distance he- 
tween columns placed in the centers of the 
passenger platforms, or 49 ft. 9 in., a condi- 
tion that at once introduced a serious problem 
to avoid excessively heavy and deep transverse 
girders to support the roof load. 

These problems were solved by the develop- 
ment of a design which is not only ingenious 
from the standpoint of the structural engineer 
but is also unusually pleasing in appearance. 
The transverse load-carrying member comprises 
a flat arch girder affording a clearance of 
17 feet from top of rail, combined with two 
upward extending legs which are carried to 
a connection at the column at a height of 
28 feet above the platform. This arrangement 
provides a heart-shaped truss over each co- 
lumn which performs two important func- 
tions. It provides a monitor over the passen- 
ger platform affording the desired headroom, 


more effective lighting and better ventilation, 
and it effects a marked shortening of the 
effective span of the transverse girders. 

For the purpose of reducing the obstruction 
in the passenger platform resulting from the 
presence of the shed columns, they were spaced 
as far apart as practical considerations would 
permit, 41 ft. 8 in. center to center. The load 
between the transverse frames is carried very 
largely on the longitudinal girders forming 
the sides of the smoke slots, but supplemented 
by arch girders in the planes of the columns 
which frame into two struts connecting with 
the tops of the columns to form a ridge pole 
for the monitors over the passenger platforms. 
These longitudinal members support five 
equally spaced rafters conforming to the con- 
tour of the roof outline to provide the pri- 
mary support for the roof covering. Parti- 
cular commendation must be made of the man- 
ner in which the detailing and fabrication 
of the train shed frames were carried out. 
The frames have an exceptionally neat, gra- 
ceful and finished appearance, one means to 
this end being the use of special sections of 
bulb beams for the curved rafters. 

No less distinctive than the outline and 
framing of the shed is the roof covering which 
consists of Federal cement tile throughout, for 
the profile of the roof cross section is such 
as to call for the exercise of ingenuity as well. 
as accurate workmanship to provide precast 
tile that would insure a perfect fit to the 
curves and angles of the steel frame. It im- 
posed the necessity of providing 11 varieties of 
tile units for the standard portion of the 
shed and special units used in the portion of 
the shed near the outer ends where it con- 
forms to the curves of the converging tracks 
and where the sheds adjoin the street viaducts. 

The top of the high monitor over the pas- 
senger platform has a ventilating hood which 
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Fig. 4. — The concrete tile and glass units were made to fit accurately to the steel frame of the train sheds. 
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is covered by two curved slabs 1 1/4 inches 
thick, 24 inches wide and 36 inches long mea- 
sured on the curve of this hood, with a special 
cap unit covering the joint at the ridge. The 
sides of the monitor for a width of about nine 
feet serve as continuous skylights and are 
covered with three tiers of curved glass tile 
1 1/8 inches thick, 24 inches wide and 36 inches 


long, each of which contains a pane of 1/4-inch 
rough wire glass, 20 inches by 30 inches. 

Over each baggage platform is a gable type 
skylight covered with interlocking tile 1 1/8 
inches thick, 24 inches wide and 52 inches 
long on each slope with a standard ridge cap 
at the ridge. Each third interlocking tile on 
both slopes is provided with a pane of glass 


R 


N 


fig, 5. — The train shed is of a design which affords ample 
light and air over the passenger platforms. 


21 inches by 35 inches. The remaining por- 
tion of the shed roof, namely between the bag- 
gage platform skylights and the lower edge 
of the passenger monitor skylights exclusive 
of the smoke slot is covered with channel-sec- 
tion slabs approximately 18 inches wide by 
8 feet long. In addition to these units flash- 
ing tile are provided under the edges of the 
baggage skylight and under the hood over the 
passenger monitor. ; 


The channel slabs form gutters which pro- 
vide the drainage for the roof, emptying into 
down spouts at the low end of each. block. 
The gutters are provided with Johns-Manville 
built-up roofing which is flashed up under the 
skylight and up the sides of the smoke slots. 
All the rest of the tile are uncovered, as water 
proof construction is insured by overlapping 
horizontal joints and filled vertical joints, 
together with the density of the concrete in 
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the slabs themselves. The plastic joints are 
formed by projecting lips on the vertical edges 
of the slabs, so shaped as to provide a groove 
which is filled with a special oil-cement filler 
covered with a weather coating of elastic com- 
pound. The glass tiles are of particular inte- 
rest because the glass is concreted into the 
slabs in manufacture and is protected against 
stresses set up by changes in temperature, 
wind pressure and other strains by dipping 
the edges of the glass in a hot asphalt pre- 
paration before inserting it into the con- 
crete, 
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Another difficulty imposed in the construc- 
tion of the train sheds was introduced in the 
provision for a covering for the girders of the 
smoke slots to protect them from the corro- 
sive locomotive gasses. Poured-in-place con- 
crete was used for this purpose, the particular 
problem being to insure a high density in a 
concrete of such consistency that it would 
readily flow around the reinforcement and in 
an exceedingly narrow space between the forms 
and the sides of the girders. To obtain this 
the mixture was designed according to the 
Abrams method. 


3. — Locomotives for the Ford Railway electrification. 


The Railway Review for the 18 October 1924 
describes the railway stock which Mr, Ford 
proposes to use for the electrification of a 
part of his railway. In accordance, with the 
information which we have received, the 
system adopted differs radically from that 
adopted by other railway companies in their 
electrification schemes. We shall have occa- 
sion in the future to describe all the details 
of this arrangement, meanwhile it may be of 
interest to mention the following points : 

Power is supplied to the locomotive as sin- 
gle-phase current at 22 000 volts, 25 periods. 
Kach motor unit will carry a 2000 ky, a. 
transformer, reducing the voltage to 1250; 
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moreover, it will be fitted with a motor ge- 
nerator set consisting of a single-phase motor 
of 2100 H. P. and a continuous current ge- 
nerator of 1500 kw. (2500 amperes, 600 volts 
and 750 revolutions per minute). The trac- 


‘tion motors will be of 225 H. P.; they will 


each be connected to a driving axle by double 
gear wheels situated at both ends of the arma- 
ture shaft, the gear ratio being 22/98. The 
maximum speed will he 17 miles per hour. 
For starting the. motor generator each motor 
unit will carry a 60 cell battery of accumu- 
lators. ; 


Has 


4. — One-man control for electric locomotives. 
Figs. 6 and 7, p. 2577. 


(Ratlway Gazette.) 


The accompanying drawing (fig. 6) shows a 
new safety device recently developed by the 
firm of Brown, Boveri & Co. for use on electric 
locomotives with one-man control. This differs 
in certain respects from the various appliances 
of the «deadman’s handle» type hitherto em- 
ployed. It operates only when the locomotive 
is in motion, and even then only after the 
latter has covered a certain distance which 


can be regulated as desired. The action of 
the device commences after the driver releases 
his hold of a push-button or similar small: 
switch. He does not require to keep it de- 
pressed, however, in the case of short shunting 
periods or when the locomotive is at rest. 
Further, there is the advantage that the push- 
button can be released for a few seconds at a 
time during running, without the supply of 
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Fig. 7. — Detail view of apparatus. 
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current being cut off or the brakes applied. 
Inder certain circumstances this helps to 
lighten the duty of the driver. Since it is 
possible to arrange for a very small distance 
(e. g., 100 or 50 m, [110 or 55 yards] or even 
less according to local conditions) to be covered 
between the time the driver lets go the push- 
button and the moment when the savety device 
begins to operate, and as the jbraking effect 
produced is very strong, there is no risk of the 
train running past stopping places or signals 
set at danger. 

The patent safety device consists of the re- 
leasing gear and the actuating apparatus. 
The former is operated from the driving me- 
chanism and mounted either inside the loco- 
motive or on the outside of the frame, and 
the latter comprises two push-buttons or si- 
milar devices situated in each driver’s cab. 
These push-buttons are so arranged that the 
driver has to make no unnecessary movement 
to actuate them. He is within reach of at 
least one, no matter where he has to stand 
when controlling the locomotive. For example, 
one of the push-buttons can be fitted on or 
near the main control handle, so that it can 
be held down easily during the running pe- 
riod, while the other push-button is mounted 
so that the driver can operate it without diffi- 
culty while leaning out of the window when 
shunting. 

The releasing gear consists principally of 
a vertical screw spindle rotated by the driv- 
ing mechanism of the locomotive all the time 
the latter is running, and with which a suit- 
ably shaped nut can be brought into gear. 
This nut moves a certain adjustable distance 
up the screw spindle and, at the end of its 
travel, releases the main circuit breaker of 
the locomotive, at the same time setting the 
compressed air or yacuum brake in operation. 

The manner in which the safety device 
works can be easily followed from the dia- 
eram, The screw spindle 8b is driven from the 
coupling rod of the locomotive ‘through link 
mechanism and the bevel wheels 8a. The nut 
Se forms part of an arm 8d and is brought 
into contact with the screw spindle by rota- 


tion of the square shaft 8¢, upon which the 
arm ean slide. When the driver lets go his 
hold of the control handle, contact 9b opens 
automatically and bréaks the cireuit of the 
electro-magnet 8f. The square shaft then ro- 
tates in an anticlockwise direction under the 
action of the spring 8g, bringing the nut into 
mesh with the screw spindle, which causes the 
arm to move upwards as described. The lower 
position of the nut can be adjusted by means 
of the collar 8% on the square shaft. At 
the upper end of its normal travel, the nut 
actuates the lever 8k, which opens a contact 
interrupting the circuit of the no-yolt.coil of 
the main circuit breaker, and also the valve 
8m, which causes the brakes of the locomotive 
to be applied. If the locomotive has not come 
to a standstill when the nut has reached the 
upper end of the spindle, the lever 8k closes 
a further contact, which again completes the 
circuit of the magnet 8f, so that the lever 8h 
is pulled against the tension of the spring, 
and the nut thus brought out of gear with 
the spindle. The nut arm then falls back 
on to the collar 8i. The scope of this latter 
device is to prevent the brake valve from 
being kept open after the full stop of the 
train; otherwise the driver would be obliged 
to catch hold of the handle 9a and to depress 
its button before being able to release the 
brakes. 

The period that elapses between the releas- 
ing of the control handle, and the moment 
when the main circuit breaker is opened and 
the brakes actuated, can be adjusted by shift- 
ing the collar mentioned. When the travel- 
ling speed is low, it takes a longer time for 
the desired effect to be produced, but the 
distance covered remains the same. The nut 
commences to move upwards on the spindle 
as soon as the driver lets go the control handle; 
it will, however, be immediately pulled out 
of gear with the spindle and fall back to its 
lower position if the driver again takes hold 
of the handle within a fairly short time. 

The device has been applied to some loco- 
motives working on the Rhaetian Railway, 
Switzerland. 
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5. — Automatic couplings on Japanese railways. 


(Railway Gazette.) 


The long-projected plan of equipping rolling 
stock on the Japanese Railways with auto- 
matic couplings was carried out on 17 July 
last, the actual work of transition being per- 
formed in the course of a single day. The 
rolling stock dealt with was 3 200 locomotives, 
8900 passenger cars and 52000 freight ve- 
hicles. 

Over 5 000 vehicles belonging to the private 
railway companies were also changed on the 
same day. About 12000 workmen were en- 
gaged on the work. The first proposal for the 
change of couplers -in Japan was made at a 
conference in 1913, a few years after the na- 
tionalisation of railways, and it was decided, 
in 1918, that the Japanese Government Rail- 
ways should effect the change. Preparatory 
work was started in 1919 by constructing new 
ears, so that it might be easy to change 


couplers. 


Railways previously using automatic 
couplings. 


Previously, automatic couplings were only 
used, among the railways under Japanese 
jurisdiction, on the railways of Taiwan (For- 
mosa), Chosen (Korea) and South Manchuria. 
They had adopted automatic couplings from 
the beginning of the construction of their rail- 
ways. In Japan proper, automatic couplings 
had been used on Hokkaido lines of 1 300 miles, 
and on the Tokyo suburban tramway lines for 
some ten years. Screw and link couplings 
and side buffers had been used by the Japanese 
Railways since the first rail was laid on 
Japanese soil by British engineers in the year 
of 1872. 

When the Nationalisation of Railways Act 
was promulgated in 1906 and 17 private rail- 
way companies were bought by the Govern- 
ment, several different couplers were used on 
the rolling stock. The amalgamation of rail- 
ways into one big system necessitated the uni- 
fication of couplers and a standard type of 


serew coupler was formulated, and was in use 
until they were replaced with the automatics 
in July. 

When the Government Railways of Japan 
decided to equip” the stock with automatic 
couplings, they conducted investigations on 
the Hokkaido lines, and found that the Amer- 
ican type couplers were quite satisfactory. 
They therefore decided to adopt this type on 
the whole of the lines of the Japanese Rail- 
ways, at an expenditure of about 26 900 000 
yen, spread over seven years. The Govern- 
ment also paid 1500000 yen, as subsidy, to 
the private railway companies, this being 
about half their expenditure. 


Three stages of preparation. 


The authorities having come to the conclu- 
sion that it was far better to change the 
coupling equipment of all rolling stock in a 
very short time than to change them gradually, 
the necessary work of preparation was carried 
on while the old couplers were still on the 
cars. This work of preparation was carried 
out in three stages, The first stage was the 
remodelling of buffer beams of both ends of 
the vehicles and attaching follower guides to 
the centre sills. In the second stage, auto- 
matic couplers were allotted to all goods cars 
running and distributed over the whole lines. 
These couplers were hung crossways with ° 
draught spring to the body of a car under 
the centre sills when they came into work- 
shops for repairing. Uncoupling levers were 
also attached to the proper position, Locomo- 
tives and carriages, however, were excepted 
from this work, because locomotives and car- 
riages run between definite terminals, while 
they are usually laid aside for a few hours at 
the terminal before they leave it as a new 
train. It was, therefore, quite reasonable to 
change their couplers at terminal stations. In 
the case of goods cars, however, it was entirely 
different. 
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In the third stage of preparation, the test- 
ing and inspection of the work done in the 
first and second stages were performed. The 
operation was to take off the old couplers and 
buffers and then apply the hanging automatic 
couplers. After this was done couplers and 
buffers were re-attached .in place and new 
couplers hung again under the centre sills. 
This work was done not only for inspection 
and testing, but also for practising the actual 
replacement. : 


The work of replacement. 


The operations of replacing the old couplers 
was carried out on 17 July on the lines of 
Honshu and Shikoku, with the exception of 
the Tokushima line, which is very short and 
isolated from other lines. The work on the 
lines in Kyushu, a separated island from 
Honshu, was done on the 20th. The freight 
traffic over the whole system was completely 
stopped for an entire day, for 24 hours from 
the midnight of 16 July to the midnight of 
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17 July. A few special freight trains, how- 
ever, were run for the purpose of carrying 
fresh fish, vegetables, ete. The regular freight 
trains being suspended, all cars were gathered 
to 221 stations in the course of the night. 
Parties, each consisting of six or eight arti- 
sans, were assigned to replace the couplers, 
from 20 to 25 cars being assigned to each 
gang, that is, about 3.5 cars to each person. 
The operation was to begin at 5 a. m, one day 
and be finished by 7 a. m. next day, but at 
some stations the replacement was practically 
finished at noon. 

The couplers of passenger carriages were 
replaced from 1 July to 10, couplers at both 
ends of the trains being excepted. The re- 
placing of couplers on both ends of the train 
and on the locomotives was carried out in a 
couple of hours between 16 and 17 July, while 
they were laid aside for a few hours at the 
terminals. The passenger traffic service on 
the 16th and 17th was thus carried on quite 
regularly and as smoothly as usual, 


6. — Car dumper for transfer from narrow to standard gage cars 
on the Denver and Rio Grande Western. 
Figs. 8 to 10, pp. 2581 to 2582, 


(Railway Age.) 


Among improvements recently completed on 
the Denver & Rio Grande Western is the: in- 
stallation of a rolling car dumper at Salida, 
Colo., to transfer coal, ore and other bulk ma- 
terials from narrow-gage to standard-gage 
cars, Salida is the point of contact between 
the narrow-gage lines of tlie system extending 
into southern and western Colorado with the 
main standard-gage line between Denver and 
Salt Lake City. Owing to the difference in 
the gages, interchange of traffic at this junc- 
tion requires the extensive transfer of lading 
from narrow-gage to standard-gage cars or 
vice versa. The great bulk of the railway’s 
business calling for transfer originates on the 
narrow-gage lines and consists mostly of coal 
and ore, These two commodities constitute 


‘bases of these two towers. 


about 85 % of the transfer business and such 
bulk commodities naturally lend themselves 
readily to transfer .by mechanical means, as 
with the use of a car dumper, 

The machine consists of a cradle comprising 
a floor system supported by two structural 
steel rings upon which narrow-gage cars are 
spotted for dumping. This cradle rolls on an 


‘inclined track to the dumping position over a 


standard-gage track. This movement is effect- 
ed by the aid of two cables fastened around 
the rims of the two circular girders and ear- 
ried over sheaves at the top of two auxiliary 
towers, thence down to motor driven hoisting 
equipment in a hoist-house located between the_ 
As the rolling 
operation takes place the top of the car is 
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Fig. 8. — The car dumper as seen from the standard gage side. 
Hoist house and towers in the foreground, 
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Fig. 9. — The dumper in operation, Clamp counterweights part way up the towers. 
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éngaged by four clamps witch’ support { 


means of a cable to one of four counterweights 


clearly shown in the illustrations. The opera- 


ed by automatic control equipment, , 


car when in the inverted position. One end of 
each of these clamps is attached to the dump- | 
ing frame while the other end is connected by 


supported from sheaves at the tops of the two 
main towers. These four counterweights are 


tion of the car dumper is effectively safeguard-_ 
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Fig. 10. — A view from the upper or narrow-gage side. 


requires five men, one to operate the dumper per ton. Including the cost of transfer 
and four to move and spot the cars. These materials that could not be handled by the © 
five men replace 75 men formerly employed in dumper, the general average cost of transf ; 
the manual transfer of materials from the ring at Salida during that month was 1 
narrow-gage to the standard-gage cars. With cents per ton. ee the months of oe 
hand labor it cost an average of 23 cents per 
ton for all commodities handled in transfer, — 
while during August 1924, a fairly heavy 
month, the cost of making the transfer by 
means of a car dumper averaged four cents 
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tion of the car dumper are not restricted to 
the saying effected in the handling cost since 
one of the most-important items is the mark- 
ed decrease in the dctention of cars while 
awaiting transfer. The car dumper will rea- 
dily handle 20 cars per hour, whereas 75 men 
transferring by hand averaged about 30 cars 
per day. Furthermore, during periods when 
narrow-gage cars delivered to Salida exceeded 
this number, they were frequently detained 
from two to six days awaiting transfer, whe- 
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reas they are now ready for the return: mo- 
yement within two hours after they are spotted 
on the dumper receiving track. Another source 
of economy in the new plant is derived from 
the reduction in yard switching service since 
none is now required from the time that the 
cars are set at the dumper until they are 
pulled out for the make-up of outbound trains. 
The equipment has now been in service eighteen 
months and has proved entirely satisfactory. 


7. — Friction bolster cushion of novel design. 
Figs 11 to 13, p. 2584. 


(Railway Review.) 


The Frost Railway Supply Company of 
Detroit, Mich., presents to the railroads a 
new truck bolster cushion to take the place 
of the load earrying springs now in general 
use. The device is original and consists of a 


number of spring steel plates, cambered to 


take the load without a permanent set (figs. 12 
and 13). It is made to interchange with the 


ordinary nests of springs so that no change in 


the present design or standard is necessary. 

The Harvey friction truck bolster cushion 
consists of a top and a bottom malleable iron 
casting and a multiple of concave and convex 
spring steel plates. The top and bottom cast- 
ings or caps have their surfaces sloping from 
the center out, the top cap having a concave 
and the bottom cap a convex surface. Hach 
spring steel plate is cut out along its center 
axis into two sections connected by a narrow 
neck of metal. This neck or center portion of 
each plate is bent to give the two sections the 
same angle to the horizontal as that of the 
top and bottom caps. 

The caps and plates are held together by 
long pins; when the load comes on the cushion 
and the upper cap moves down, the lower 
heads of the pins move down in pockets that 
are provided in the lower cushion cap. Only 
the ends of each pair of cushion plates are 
in contact on each side of the cushion. While 
each set of plates is in contact with the next 
set at the center, the top and bottom set of 


plates are in contact at the center with the 
top and bottom casting. 

Thus, it will be seen that a load on the 
cushion causes each set or pair of plates to 
bend together, This movement makes the ends 
of each pair of plates slide on each other. 
The friction between the two plates that make 
up each pair of plates is sufficient to produce 
several hundred foot pounds of absorption 
when the cushion is compressed and released, 
and this absorption is sufficient to reduce the 
rocking of the car. 

The rocking of a car is very pronounced 
with trucks equipped with helical springs and 
often causes the truck bolster to move up and 
down in the side frame to the full capacity of 
the springs. In road tests made on the Har- 
yey cushion the maximum movement of the 
bolster up and down in the side frame was 
less than 3/8-inch, which indicates that the 
rocking of the cars was very much reduced. 
In fact observers watching cars in the same 
train equipped with the ordinary style of 
trick springs and those equipped with the 
Harvey friction bolster cushion were able to 
pick out the cars equipped with the Harvey 
cushion at first glance, due to the steadiness 
with which these cars went over the track, 

The cushions are made in sizes for 50-ton 
ears and under, and for 55-ton cars and over. 
They have given satisfactory service under 
tenders. 
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NEW BOOKS AND PUBLICATIONS 


a oo en 


[ 384. 812 (.44) ] 


VASSEUR (L.), civil engineer. — Les cheming de fer d’intérét local, tramways et services publics 
automobiles (législation et réglementation), — Local railways, tramways and public motor bus 
services (rules and regulations). — One volume 8° (9 x 6 inches) of 729 pages. — 1923, 
Bailliére & Sons, publishers, 19, rue Hautefeuille, Paris, — Price bound : 50 franes. 


Mr. Vasseur’s work may well be read 
and consulted by all those who have to 
deal with the existing laws in France 
concerning tramways, local railways and 
public motor bus services. In it will be 
found, besides expert opinion on these 
laws and regulations, certain very inte- 
resting articles dealing especially with : 
1) in chapter IV, the various’ methods 
which have been used in France as a 
result of the work of Messrs. Considére, 
Colson, Picard, etc., to determine (for 


. the purposes of relationship of the con- 
' cessionnaires, or of those employed in 


working the concerns, with the public 
authorities granting the concession or 
with the proprietors) the estimated cost 
of operating local lines; 2) in chap- 
ter VIII, the disastrous consequences 
which resulted from the war of 1914- 
1918 for many of the secondary rail- 
ways, by reason of the increase in the 
cost of materials and of wages, and by 
the adoption of the eight-hour day; 
3) in the same chapter VIII, fourth part, 
the new methods to be adopted by the 
31 December 1925, when the provisional 
regime brought into force under stress 
of circumstances by the act of 22 Octo- 
ber 1919, shall have terminated. 

The book, which has been very care- 
fully edited, consists of 16 chapters : 


In the first, the author, after having 
defined what is to be legally understood 
by the terms: local railways and tram- 
ways, lays down the essential principles 
of the successive acts of 1865, 1880 and 


XTII—9 


1913 by which these have been control- 
led. He cites the advantages and dis- 
advantages and results of the first two 
of these acts; the act of 1913 was fol- 


‘lowed too quickly by the war for any 


opinion to be expressed as to its effects. 
The chapter is terminated by various 
tables giving the principal statistics 
(mileage, gross receipts, net receipts, 
first cost, etc.) for the local railways at 
the time when war broke out, 

Chapter II gives a short analysis of 
the laws in force as regards local rail- 
ways (branch lines, local railways, light 
railways, etc.) in countries other than 
France. In chapters III and IV, ithe 
author recapitulates and summarises 
very clearly the reports already men- 
tioned of Messrs. Considére, Colson, Pi- 
card, Dupuit, etc., dealing both with the 
role of feeders to the main lines, which 
is fulfilled by the local lines, with meth- 
ods of estimating the utility of the latter 
from the point of view of the main lines, 
the local population and the State itself, 
and also as regards the estimated cost of 
working such lines. The monthly Bul- 
letins of the Railway Congress Associa- 
tion and the reports of the discussions 
at the various sessions have been men- 
tioned and discussed in detail in these 
various articles. 

The two chapters which follow (V and 
VI) comment on the act of 1913, and 
also on the latter acts and regulations, 
specifications, concessions, and finan- 
cial clauses dealing with the construc- 
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tion and operation, and clauses dealing 
with re-purchase or forfeiture, etc. 
Chapter VII draws up a comparison be- 
tween operation by departments or 
communes and operation by private con- 
cessionnaires, which comparison is also 
dealt with in the first part of chapter IV. 

Chapter VIII deals, as is mentioned 
above, with an examination of the situa- 
tion created on the French local rail- 
ways by the economic crisis caused by 
the war, and discusses the new regula- 
tions which are to be brought into force 
after 1925. 

In the following chapters (IX to XV), 
the author, returning to general admi- 
nistrative and judicial questions coming 
within the scope of this book, lays down 


the principles which govern, from a 
legal point of view, the construction, 
maintenance, operation, policing, admi- 
nistrative and financial control of light 
railways and tramways. 

Chapter XVI deals specially with pu- 
blic motor bus services which have de- 
veloped considerably in France by rea- 
son mainly of the subsidies which have 
been granted to them by local public 
authorities and by the State itself. 


The work is completed by 189 pages 
of very full information giving the text 
of the acts, regulations, specifications, 
form of agreements, etc., dealing with 
local railways and public bus services. 
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I. — BOOKS. 


In French, 


1925 621 .91. (02 
AMBERT (A.), ingénieur des arts et manufactures. 

Guide du fraiseur. Traité théorique et pratique sur 
les fraises, les machines A fraiser et 4 tailler, les tra- 
yaux de fraisage et de taillage. Applications pratiques. 

Paris (VI°), 15, rue des Saints-Péres; Liége, rue des 
Dominicains, 8, Librairie polytechnique Ch. Béranger. 
In-16 (160 X 230) de 248 pages avec 276 fig. (Prix 
net : 25 francs.) 


1925 
ANDREE (W. Ludwig). 

Statique des appareils de levage et considérations sur 
la construction analogue des transporteurs, ponts et 
charpentes. 

Paris (VI°), rue des Saints-Péres, 15; Liége, rue des 
Dominicains, 8, Librairie polytechnique Ch. Béranger. 
395 pages, 554 fig. et 1 planche, (Prix : 45 francs.) 


1925 385. (02 (.44) 

Annuaire des chemins de fer et des tramways (an- 
cien Marchal), 1925, 36° année. (Edition des réseaux 
francais). 

Paris (VIII*°), 33, boulevard Malesherbes. 1 vol. 
in-8°, 1012 pages, fig. & cartes. 


1920 624. (02 

ARAGON (Ernest), ingénieur des arts et manufactures, 

ingénieur d’études de ponts, constructions métal- 
liques et travaux publics. 

Résistance des matériaux appliquée aux construc- 
tions, Méthodes pratiques par le calcul et la statique 
graphique. Tome 2: Poutres a travées solidaires. Déni- 
vellation des appuis et langage des ponts-arcs 4 parol 
pleine et a treillis, Ponts suspendus. Piles métalliques. 
Assemblages des piéces et appareils @appui. 

Tours, impr. Deslis pére, R. et P. Deslis; Paris, 
Dunod, éditeur, 92, rue Bonaparte. Nouveau tirage. 
In-8°, 752 pages avec fig. (Prix net : 30 francs.) 


1925 725. (02 
AUCAMUS (E.), ingénieur des arts et manufactures. 
_ Batiment. Revis¢ par Ph. Rousseau, secrétaire géné- 
ral de la Société francaise des ingénieurs coloniaux. 
A YVusage des ingénieurs, architectes, entrepreneurs, 
conducteurs, agents voyers, métreurs et commis de 
travaux. 

Tours, impr. Deslis pére, R. 


621 .86 (02 


et P. Deslis; Paris, 


 Dunod, 92, rue Bonaparte. 44° Gdition, in-16, xxiv-582 


pages. (Prix: 10 francs.) 


ee 


1925 69 (02 
AUCAMUS (E.) & ROUSSEAU (Ph.). 

Travaux publics (Agenda Dunod) 1925. 

Paris, Dunod, éditeur; 92, rue Bonaparte. In-16 
(100 < 150) de xxiv-643 pages avec 91 fig. 

1925 621 .33 (02 


BACHELLERY (André), ingénieur au corps des mines, 
ingénieur en chef du matériel et de la traction 
i la Compagnie des chemins de fer du Midi. 
Chemins de fer électriques. 
‘Paris (VI°), Librairie J.-B. Bailliére & fils, 19, rue 


Hautefeuille. In-8°, 445 pages avec 224 fig, (Prix: 
55 franics.) 
1925 621 .8 (02 


BETHMANN (H.)., ingénieur, professeur de construc- 
tion de machines A l’Ecole technique d’Altenbourg. 

Les appareils de levage. Manuel théorique et pratique 
pour étude et Ja construction. Traduit de Vallemand 
sur la 7° édition par Benoist (L.), ingénieur des arts 
et manufactures. 

Paris, impr. libr. Gauthier & C°, 35, quai des Grands- 
Augustins. In-8°, 784 pages avee fig. 

1924 385. (02 
BOURDE, ingénieur des travaux publics de lEtat, 

Manuel des chemins de fer. Traction, matériel, exploi- 
tation, législation. 

Paris (VI°), J.-B. Baillie¢re et fils, 19, rue Haute- 


feuille. 1 vol. in-18 (160 X 105), 460 pages, 75 fig. 
(Prix : 18 frances.) 
1925 625 .3 (02 


Chemins de fer 4 crémaillére, systéme Abt. 

Wintherthur (Suisse), édité par la Société suisse 
pour la construction de locomotives et de machines. 
(165 X 245), de 49 pages, 13 fig, et 4 planches. 


1925 692 (.44); 
CHEMINS DE FER FRANCAIS. Grands réseaux, Ma- 
tériel et traction. Spécifications techniques et 


cahiers des charges unifiés. 
Evreux, impr. Ch. Hérissey, Paris et Liége, Librairie 
polytechique, Ch. Béranger; Paris, 15, rue des Saints- 
Péres; Liége, 8, rue des Dominicains. In-8°, 288 pages. 


1924 62. (01 
DUSTIN (H.). 

Cours de connaissance et essai de matériaux. 

Bruxelles, Edition de la « Revue de JEecole poly- 
technique ». (215 X 280), 3 fascicules, 64 pages; 
151 pages; 55 pages. (Prix : les trois fascicules : 28 fr.) 


(1) The numbers placed over the title of each book are those of the decimal classification proposed by the Railway Congress conjointly 


with the Office Bibliographique International, of Brussels. 


(See « Bibliographical Decimal Classification as applied to Railway Science », by 


L, Weissensruca in the number for November, 1897, of the Bulletin of the International Railway Congress, p. 1509.) 
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1921 625 .143.3 
FREMONT (Charles). 
Etudes expérimentales de technologie industrielle. 
58° mémoire. Causes d’usure prématurée des rails. 
Paris (XVIII*°), Ch. Frémont, 25, rue du Simplon. 
In-4° (220 X 270), 55 pages & fig. 


1922 


FREMONT (Charles). 


Etudes expérimentales de technologie industrielle. 
61° mémoire. Causes de ruptures accidentelles des rails. 


625 .143.3 


Paris (XVIII°), Ch. Frémont, 25, rue du Simplon. 
In-4° (220 X 270), 31 pages & fig. 

1924 ; 625 .143.2 
FREMONT (Charles). 

Etudes expérimentales de technologie industrielle. 


69° mémoire, Usure et défauts des rails. 


Paris (XVIII°), Ch. Frémont, 25, rue du Simplon. 
In-4° (220 X 270), 74 pages & fig. 
1925 625 611. (02 
JOYANT (Ed.), ingénieur en chef des Nae: et chaus- 
sées. 


Le réajustement des contrats des voies ferrées d’in- 
térét local et la théorie de l’imprévision. 

Paris (V*), Librairie de Venseignement technique, 
L. Eyrolles, éditeur, 3, rue Thénard, (170 X 220) de 
48 pages. (Prix: 3. francs). 


1924 385 .587. (02 
NUSBAUMER (E.), ingénieur I. C, P. 

L’organisation scientifique des usines. 

Paris (V°), Nouvelle librairie nationale, 3, place du 
Panthéon. (150 X 240), de xv + 366 pages avec 106 fig. 
et xvin planches. (Prix: 40 francs.) 


1925 385. (09.1 (.4) 
RIEGLER (F.). 

Carte des chemins de fer européens avec un volume 
donnant les distances des transits de l’Europe. 

Paris (VI°), G. Ficker, 6, rue de Savoie. Une carte 
(630 X 950) et un volume in-4° (Prix: 45 franes.) 


1925 625 .144. (02 

SALIN (H.), inspecteur de la voie au Chemin de fer 
Orléans. 

Manuel pratique des poseurs de voies de chemins de 
fer. Revu, corrigé et augmenté par Soustelle (H.), 
ingénieur au Chemin de fer d’Orléans. A lusage des 
chefs de section, chefs de districts et'tous agents du 
service de la voie des chemins de fer. 


(140 x 


Paris, 92, rue Bonaparte, Dunod. 5° édition 
220), v1-304 pages avec 280 fig. (Prix: 15 francs.) 
1925. 625 .1 (02 


SIROT (A.), conducteur principal des ponts et chaus- 
sées, ancien chef de section aux Chemins de fer 
de VEtat. 

Construction et voie. Deuxiéme édition, revue et 
mise & jour par Ch. Belorgey, ingénieur, chef d’arron- 
dissement de la voie et des batiments des Chemins de 
fer algériens de |’Etat. 

Paris (VI‘), Dunod, 
(130 X 210), de xn-535 
42 francs.) 


éditeur, rue Bonaparte, 92. 
pages avec 317 fig. (Prix: 


1925 313: 625. 61 (.493) & 625 .61 (08 (.493) 
SOCIETE NATIONALE DES CHEMINS DE FER 
VICINAUX. 
Rapports présentés par le conseil d’administration et 
par le Comité de surveillance. 40° exercice social, 
année 1924. 
Bruxelles, impr. H. & M. Schaumans, parvis Saint- 
Gilles, 41. In- 4°, 95 pages & 1 carte. 


1924 721. (02 
_TOUCHET (Fernand), ingénieur-conseil, spécialiste 
Vétudes de constructions en béton armé, 


~ 


Calcul des constructions continues 4 moments d’iner- 
tie variables ou constants soumises 4 des charges ae 
conques, d’aprés la méthode de M. Liévin, 

Tours, impr. EH. Arrault & Ci*; Paris « Le Consttul 
teur de ciment armé », 148, boulevard Magenta, In-8°, 
76 pages. 


1925 691. (02 
VAUBOURG (Henri), entrepreneur de travaux, pu- 
Dlies. 


Guide pratique du constructeur en ciment armé, 
Paris (VI°), 15, rue des Saint-Péres; Liége, rue des 


Dominicains, 8, Librairie polytechnique Ch. Béranger. 
In-8° (160 X 250) de 341 pages avec 238 fig. (Prix 
net : 40 frances.) 
In German. 
1924 721 9 (01 


AMOS, Dipl.-Ing., Regierungsbaurat. 

Deutsicher Ausschuss fiir Eisenbeton, Heft 53. Ver- 
suche mit Plattenbalken zur Ermittlung der Einfliisse 
von wiederholter Belastung, Witterung und Rauch- 
gasen, und zwar auf lange Dauer und bei haufiger 
Wiederholung (Erster Teil). 

Berlin W. 66, Wilhelm Ernst & Sohn, 
58 Seiten mit 28 Abb. (Preis : 


(180 < 270), 
7.98 Shweizer Franken.) 


1924 
AMOS, Dipl.-Ing. 

Versuche mit Plattenbalken Band J. Ausgefiihrt im 
Versuchs- und Material-priifungsamt der Technischen 
Hochschule Dresden. 

Berlin, Wilhelm Ernst & Sohn, 57 Seiten & Abb, 
(Preis : ‘$1. 20.) 


1925 385. (02 
BLUM (Otto), JACOBI (G.) & RISCH (Kurt). 

Verkehr und Betrieb der Eisenbahnen, (Handbiblio- 
thek fiir Bauingenieure, 2, Teil, 8. Band). 

Berlin, Julius Springer, 418 Seiten. (Preis : 
mark. ) 


_ 1925 
BUTTNER (Max), Dr. 
Die Beleuchtung von Eisenbahn-Personenwagen mit 
bezonderer Beriicksichtigung der elektrischen Beleuch- 
tung. 
Berlin, Verlag von Julius Springer. Dritte vermehrte 
und verbesserte Auflage mit 120 Textabb. (Preis geb. : 
12 Reichsmark.) 


62. (01-& 721-9 1 


21 Gold- 


625 .233. (02 


1925 624. (01 

EUTSCHE REICHSBAHN GESELLSCHAFT. Vor- 
schriften fiir Eisenbauwerke-Berechnungsgrundla- 
gen fiir eiserne Eisenbahnbriicken. 

Berlin, Wilh. Ernst & Sohn, Amtliche Ausgabe. 


1925 621 .33 (.436) 


ITTES (Paul). i 
Blektrisierung der dsterreichischen Bundesbahnen. 
Sonderheft der « Zeitschrift des Elektrotechnischen 
ereins in Wien: Elektrotechnik und Maschinenbau. 


1925 625 .143.2 (02 & 691 .1 (02 
ORMUS (A.), Ingenieur, Hofrat i. R. 

Der basische Schienenstahl und die Legende von der 
eberlegenheit des Bessemer-Schienenstahls. 


Wien, im Selbstverlage des Verfassers, Hintzer- 
rasse, 5, 24 Seiten. 
1925 625 .1 (O01 


REYER, Dr.-Ing., Regierungsbaurat. 
Beitrage zu ener dynamischen Theorie de3 Hisen- 
ahnoberbaus. 


Miinchen, Johs. Albert Mahr, Verlag, 63 Seiten, 
Textbilder und 2 Tafeln. 
1925 721 .4 


ARTMANN (Dr. Friedrich). 
Die genauere Berechnung gelenkloser Gewodlbe und 
er Einfluss des Verlaufes der Achse und der Gewol- 


estarken. 
Wien & Leipzig, Franz Deuticke. 36 Seiten, 19 Abb. 


1924 385. (02 
IESCHER (Franz), Dr. Sektionschef, i. R. 
Die Giiterbeforderung durch die Hisenbahn. (Die 


chtige und erfolgreiche Handhabung der Giitertarife. ) 
Wien VI, Verlag der « Zoll-, Speditions- und Schif- 
vhrts-Zeitung ». (Preis: 20 Schilling. ) 


1925 
ACOBS (Fr. Wilh.). 
Fahrileitungsanlagen fiir elektrische Bahnen. 
Miinchen und Berlin, R. Oldenbourg, 400 Abb. (Preis 
eh. : 10.50 Mark.) 


1924 

IRCHNER (H.), Professor. 
Riistungsbau- Aufstellgeriiste fiir eiserne und Lehr- 
eriiste fiir gewdlbte Briicken nebst Arbeits- und Hilfs- 
eriisten. 

Berlin-Steglitz, Wilhelm Ernst & Sohn, (180 X 250), 
iii + 232 Seiten & 332 Abb. 


1925 

‘UMMER (W.), Dr. 

Maschinenlehre der elektrischen Zugfdrderung. I. 
and: Ausriistung der elektrischen Fahrzeuge. 
Berlin, Julius Springer. 2. Auiflage. (Preis: 9.60 
lark.) 

1924 

[AYER (Max), 
 KEsslingen. 
Lokomotiven, Wagen und Bergbahnen. Geschichtliche 
wickling in der Maschinenfabrik Esslingen Seit 
Jahre 1846, 

. D. IT. Verlag. 237 Abb. und Zahlreichen 


621 .33 (02 


621 .62 (02 


621 .33 (02 


621 .13 (09.3 (.43) 


Oberingenieur der Maschinenfabrik 


1924 62. (01 
MULLER-BRESLAU (Heinrich), Dr.-Ing., chr.,’ Geh: 
Regierungsrat, ret 


Die neueren Methoden der Festigkeitslehre und der 
Statik der Baukonstruktionen. ‘e 

Leipzig, Alfred Kroner Verlag. 5. Autlage. (170 240), 
484 Seiten mit 321 Abb. : . 


1923 
TAMMANN (Gustav). 
Lehrbuch der Metallographie. 


669. ‘(02 


Leipzig, Leopoll Voss. Dritte. Auflage. 450 Seiten 
& Abb. (Preis : $3.40.) : 
In English. 
1925 385.1 


ACWORTH (Sir William M.) & STEPHENSON (W.T.). 

The elements of railway economics. 

London, BE. GC. 4, The Oxford University Press, 10, 
Warwick Square. (Price: 3 s. 6 d. net.) ; : 

1924 ; 656 .2 (06 (.73) 
AMERICAN ASSOCIATION OF RAILROAD SUPER- 

INTENDENTS. 

Proceedings of the thirty-first annual meeting held 
at New York on June 18-20-1924. tres 

St. Louis, Mo., Published by the Association. Edited 
by J. Rothschild, secretary, room 400, Union Station. 
(6 X 9 inches), 294 pages. eo 


1925 656 .25 (06 (.73). 
AMERICAN RAILWAY ASSOCIATION, 

Proceedings, Signal Section. Committee reports, An-~ 
J ogre pea Drake Hotel, Chicago, Tl. March 12 and 
3, 25, 


_New York, 30, Vesey Street and: Bethlehem,. Pa. 

Vol. XXII, No. 3, February, 1925. Published by the: 

Association. nie 
1925 624. (06 (.73) 


AMERICAN RAILWAY BRIDGE AND BUILDENG. 
ASSOCIATION. ae 
Proceedings of the thirty-fourth annual convention 
held at Kansas City, Mo., on October 21-23, 1924. 
Chicago, published by the Association, C, A, Licht, 
secretary, 319, North Waller Avenue. (6 X 9 inches), 
270 pages, ilust. 
1925 62. (01 (06 (.73) 
AMERICAN SOCIETY FOR TESTING MATERIALS. 
Proceedings of the twenty-seventh annual meeting, 
June, 1924. Vol. XXIV, part I and II. 
Philadelphia, Pa., published at the Offices of the 
Society, 1815, Spruce Street. 


1925 625 .142.2 (06 (.73) & 691. (06 (.73) 
AMERICAN WOOD PRESERVERS’ ASSOCIATION. 
_ Proceedings of the twenty-first annual meeting held 
in Chicago, HL, on February 3-4-5, 1925, Madison, 
Wis., published by the Association. (6 X 9 inches). 
385 pages, : é 


VP gene 


1924. 625 142.2 (02 & 691. (02 
BLAKE (E. G.), M. R. 8. 1. 
The seasoning and preservation of timber. 


London, W. C. 2., Chapman & Hall, 11, Henrietta 


Street. (5 1/2 8 3/4 inches), 1382 pages. (Price: 
9 s. 6 d. net.) 

1925 385. (02 
CORDEAL (Ernest). 

Railroad operation. 

London, S. W. 1., 34, Victoria Street; New York, 


N. Y., 30, Church Street. Simmons-Boardman Publish- 


ing Company. (5 X 7 3/4 inches), 244 pages with 
26 illust. (Price : $2.00.) 

1924 669 .1 (02 
DENCER (F. W.). 

Detailing and fabricating structural steel. 

New York, McGraw-Hill Book Company (9 X 6 


inches), 511 pages, illust., diagrs.’ (Price : $5.00.) 


1925 
DENDY MARSHALL (C. F.), M. A. 
The resistance of express trains. 
London, 8. W. 1., « The Railway Engineer », 33, Tot- 
hill Street. (9 1/2 X 12 1/2 inches), 76 pages. (Price : 
20 s. net.) 


° 1925 
FORMAN (Harry W.). 
‘Rights of trains, 
New York, 30, Church Street; London, 8. W. 1., 34, 
victoria Street, Simmons-Boardman Publishing Com- 
pany. (7 1/2 X 5 inches), 625 pages, 135 illust. (Puice : 
43.00.) 


1925 
FRY (Lawford H.). 
A study of the locomotive boiler. 
New York, published by the Simmons-Boardman 
Publishing Company, 30, Church Street. (6 X 9 inches), 


656 221. (02 


656 .22 (02 & 656 .25 (02 


621 133.3 (02 


157 pages, illust. (Price : $4.00.) 

1925 stor, 625 .2 (02 
HARTOUGH (E. W.). 

Car builders’ cyclopedia. llth edition, 1925. 


‘London, S. W. 1., 34, Victoria Street; New York, 
N. Y., 30, Church Street, Simmons-Boardman Publish- 
ing Company, 1 164 pages & 3000 illust. (Price. $8.00.) 


1925 625 .2 (02 
HARTOUGH (E. W.), formerly general car foreman, 
Missouri-Kansas-Texas & Pere Marquette Rail- 
WAY. 
Car truck and draft gear maintenance. . 
New York, published by the Simmons-Boardman 
Publishing Company, 30, Church Street. (4 1/2 * 71/2 
inches), 158 pages, illust. (Price : $2.00.) 


1925 625 .26 (02 
HARTOUGH (E. W.), formerly general car foreman, 
Missouri-Kansas-Texas, Pere Marquette Railway. 
Handbook of wooden car repairs. 
New York, published by the Simmons-Boardman Pu- 
blishing Oompany, 30, Church Street. (4 1/2 * 9 1/2 
inches), 219 pages, illust. (Price : $2.50.) 


1925 621 132.8 (( 


HOBSON (J. W.). 
The internal-combustion locomotive. Paper ree 
before the North-East Coast Institution of Enginee: 
and Shipbuilders, Neweastle-wpon-Tyne, February 1 
1925. 
Neweastle-upon-Type, Offices 


of the Institutio: 


London, E. and F, N. Spon, Limited. (Price: 4s. 6 d 
1924 621 13 (0 
JACKSON (G. Gibbard). 
Book of the locomotive. 
London & New York, Longmans, Green & O 


(5 X 8 inches), 244 pages, illust, (Price : $2.00.) 


1925 691. (0 
Johnson’s materials of construction. Rewritten b 
M. 0. Withey and James Aston. 


New York, John Wiley & Sons. (6 X 9 inches 
865 pages, illust. (Price : $6.00.) 
1925 621. (0 


KENT (William). 
Kent’s mechanical engineer’s handbook. Volumes 
and II, Rewritten by Robert Thurston Kent, M. EH. 
New York, John Wiley & Sons, Inc.; London, Chay 
man & Hall, Limited. (Price: 40 s. net.) 


1925 62. (0 

Kettridge’s technical dictionary : French-English an 
English-French. 

London E. C. 4, George Routledge & Sons, Ltd 
68-74, Carter Lane. (3 X 7 X 10 1/2 inhes), 1 137 pages 
(Price : 50 gs. net.) 

1925 
KNAUER (Henry), M. A., S. M. E. 

Tests for railway material and equipment, 
waymen’s handbook series.) 

New York, Simmons-Boardman Publishing Company 
(8 X 5 inehes), 257 pages, 31 line cuts and halftone: 
(Price : $3.00.) 

1925 621 .13 (0 

Locomotive engineer’s pocket book and diary, 1925. 

London, E. C. 4, The Locomotive Publishing Com 


62. 


(Rail 


pany, ltd. 38, Amen Corner, Paternoster Roy 
(3 X 5 1/4 inches), 314 pages, illust. 
1925 531. (0 


MAURER (Edward R.), professor, & ROARK (Ray 
mond J.), assistant professor of mechanics, Univer 
sity of Wisconsin. 

Technical mechanics: Statics, kinematics, kinetic 
New York, John Wiley & Sons; London, Chapma 
& Hall, 5th edition. (Price : $3.50 net.) 


1925 

Mechanical world year book, 1925. 

Manchester, 65, King Street; London, W, C. 2, 2( 
Bedford Street. Emmott & Co., Ltd. (4 1/4 x 6 3/ 
x 7/8 imeches). (Pvice: 1 s, 6d.) 


1925 62. (0 

Molesworth’s pocket book of engineering formulae. 

London, 8. W. 1., EH. & F, N. Spon, Ltd., 57, Haymat 
ket. 29th edition, 938 pages, tables & fig. (Price 
6 s. net.) 


62. (0 


385. (02 | 
als, 1925. 

ing Company, 
‘1/2 x 5 1/2 


; pee Natian. 


‘Anni 1919- 1920-1921-1922. 
‘ Parte IL: Statistica del 


po fico Pisa e Lampronti. 
| parte Ths 47 pagine. 


656 — 254 (44 + .493) 
Relazione della Commis- 
ore Generale, nel dicembre 
e in Francia per esaminare e riferire 
ul funzionamento del « tS ah mea 


— 


ro ie dello Stato. (215 310), 79 Sait 


621 .33 


| Un volumen 
jndicando las lineas en explotacion que pertenecen a 


| cada Compania. 


| (.45) & 385. (08 CASI. 


In Spanish. 


1924 
Anuario de Ferrocarriles ‘Espaiioles. Ano XXXII. 


Madrid. Director: D, Enrique de la Torre, subjefe del 


trafico de los Caminos de Hierro de] Norte de Espafia. 
(150 X 210), 408 paginas, con un mapa 


(Precio : 6 pesetas.) 


1924 691. (02 
-COUTINHO (J. J.), engenheiro civil. 

Beton armado. Un systema de calculo e construcae 
de vigas. 

Lisboa, Imprensa da livraria Ferrin. 
ix + 181 piginas con 32 fig. y 3 deouiaee 


1924 -- » 813 385 (81) & 385. €08 (.81) 
MINISTERIO DA VIACAO E OBRAS PUBLICAS 
(Inspectoria federal das estradas). 


Estatistica das estradas de ferro do Brasil relativa. 


ao anno de 1921. 
Rio de Janeiro, Soares, Dias & C, rue 1° de Margo, 
37, In-4°, Li-171- “86 paginas &» _quadros, 


In Dutch. 
1925 62. (68. 
~ SCHARROO (P. W.). 
Technisch io aa in vier eaicne Materialen.: 


Amsterdam, N. V. Uitg. Mij. v/h Van Mantgem en 


Sine 
aM ss, 20), 65 pagine, 2 tavole & fig.) De Does, 434 pag. 
abet UI. — PERIODICALS. 
— . - = 1925 721 4 


th S&S 
3 
on 
og 
@ 
s 
i” 
a 


eeicuee aint ae sige as 
Oi le (2.500 tab & fig. jet) 


troisiéme) cas (Note additionnelle). 
| 4 tableaux.) 


| ouvrages- métalliques. 


| Ann, des ponts et chauss., part. techn., mai-juin, p. 263. 


—— Sur le calcul des arcs encastrés dans un 


LEGA 
(2.460 mots Jet 


1925 gh 
Ann, des ponts et chauss., part. techn., juillet- -aout, p., 


JACQUART (J.). — L’usure et la corrosion dans ee 
(20 ie mots, 1 tableau & fig.) 


385. (02 — 


’ 


(150 X. 210) 


ie 


oe ely 


i geoe 


» 


= 4 


oe 


i. 2 2 


— 24 


1925: 51 
Aain. des ponts et chauss., part. techn., juill.-aoft, p, 92. 

PIGEAUD. — Note sur la méthode d’approximations 
successives de M. E. Picard pour Vintégration des équa- 
tions différentielles, (3900 mots & fig.) 


Bulletin annoté des Chemins de fer. (Paris.) 

1925 625 .611 (.44) 
Builetin annoté des chemins de fer, juillet-aofit, p, 78. 

Yoies ferrées dintérét local. — Régime des voies 
ferrées d’intérét local aprés le 31 décembre 1925, — 
Projet de loi, (4600 mots.) 


Bulletin de la Société d’encouragement 
pour l'industrie nationale. (Paris.) 
_ 1925 625.213 
Bull. de la Société d’enc. p’ Vind. nat., avril, p. 346. 


- PATOUREAU (J.). — La suspension des véhicules 
au moyen de ressorts & air, (2300 mots & fig.) 


Bulletin de la Société des ingénieurs civils 
de France. (Paris.) 
1925 691 (.73) 
Bull, de la Soc. des ing. civ. de France, juill.-aoat, p, 504. 
CANDLOT (Ch.). Le ciment aux Etats-Unis. 
(5 000 mots.) 


1925 656 .211.7 (.42 + .493) 
Bull. de la Soc. des ing. civ, de France, juill.-aofit, p. 524. 
’ RAVIER (L.). — Sur les bacs porte-trains et spé- 
cialement sur le service entre Angleterre et la Bel- 


gique. (3900 mots & fig.) 
e 


Bulletin technique de la Suisse romande. 
( Vevey.) 
1925 625 13 (.494) 
Bull. techn de la Suisse romande, n° 18, 29 aofit, p. 217. 
JAMBE (C.). — Reconstruction du viaduc de la Pau- 
déze, (2000 mots & fig.) 


1925 691 
Buil. techn. .de la Suisse romande, n® 22, 24 oct., p. 274. 
_BOLOMEY (J.), — Futures normes suisses pour les 
liants hydrauliques. (1000 mots.) 


Bulletin des transports internationaux 
par chemins de fer. (Berne.) 
1925 385 .4 
Ball. des transp. intern. par ch. de fer, oct., p, 328. 
Réorganisation des chemins de fer de l’Etat polonais. 
(1.800 mots.) 


: Bulletin de l'Union internationale 
des chemins de fer (Paris). 
1924 656 .223.2 
Bull. de ’Union intern. des ch, de fer, noy., p. 11. 


Réglement international. concernant les wagons de 
particuliers. (2000 mots & fig.) 


- 


1925 625 .253 (( 
Bull. de l'Union intern, des ch. de fer, mars, p. 1, 4 

WEISS (M.). — Rapport présenté par les Chem: 
de fer fédéraux suisses A la Commission des « " 
tions techniques » de VU. I. C. (Session avril-mai 18 
a’ Florence) sur la question d’emploi et de fonction 
ment du frein continu dans les trains de marchandis 
(13 700 mots & 2 tableaux.) 


1925 656 .254 (4 
Bull. de ’Union intern. des ch. de fer, mars, p. 29. 


ROGINSKY (N. 0.). — Le « Dispatching system 
sur les chemins de fer russes. (3 400 mots & fig.) 


1925 ; 385. (09.1 (.49 
Bull, de Union intern, des ch. de fer, avril, p. 7. 

Les Chemins de fer fédéraux suisses en 1923 et 19 
(4300 mots, 4 tableaux & fig.) a 


1925 5 385. 
Bull. de Union intern. des ch, de fer, avril, p. 20. 

Les Chemins de fer de la République tchécoslovaq 
(2 300 mots, 4 tableaux & fig.) 


1925 385. (.09.1 (.4 
Bull. de Union intern. des ch. de fer, juillet, p. 20. 


~os Chemins de fer fédéraux autrichiens. (6 900 mo 
5 tableaux & fig.) 


1925 385 .4 (.43 
Bull. de P?Union intern. des ch. de fer, sept., p, 11. 

Réorganisation administrative et technique du rése 
de la Compagnie des chemins de fer du Sud. (44 
mots & fig.) 


1925 385 .113 (.49 
Bull. de ’Union imtern. des ch. de fer, sept.,.p. 18. 

Les Chemins de fer néerlandais en 1923 et 19: 
(3700 mots & 3 tableaux.) 


1925 385 .113 (.4 
Bull. de ’Union intern. des ch. de fer, sept., p, 25. 


Les chemins de fer italiens de l’Etat pendant l’ex 
cice 1923-1924, (2600 mots & 7 tableaux.) 


Génie civil. (Paris.) 
1925 
Génie civil, n° 2220, 28 février, p. 207, 
CONTY (H, A. de). — L’entretien des ponts mét: 
liques franchissant des voies ferrées 4 grande fréque 
tation. (5 600 mots & fig.) 


1925 
Génie civil, n° 2222, 14 mars, p. 259. 
PETIT (L.), — L’utilisation des trucks-transportetv 
sur les chemins de fer 4 voie étroite, (3 800 mots & fi 


1925 624 51 (7 
Génie civil, n° 2223, 21 mars, p. 277. 

Le pont suspendu de 497 métres de portée de Be 
Mountain, sur ’Hudson (New York).(2 000 mots & fig 


1925 62. (01 & 691. ( 
Génie civil, n° 2223, 21 mars, p. 281. 


Calcul rapide des piéces en béton armé A compressi 
et flexion composées. (1100 mots, 2 tableaux & fis 


- 


624. ( 


625 .6 


1925 625 .235 
Génie civil, n° 2224, 28 mars, p. 315. 

- Nouvelle serrure, syst¢me Birlé, pour la fermeture 
des portiéres des voitures des chemins de fer. (550 
mots & fig.) 


1925 


621 .132.8 


Génie civil, n° 2225, 4 avril, p. 320. 


—— ee ee ere ee. 


L’état actuel de la traction sur voies ferrées par 
moteurs 4 combustion interne. (3300 mots & fig.) 


621 .335 (.73) 


1925 
Génie civil, n° 2227, 18 avril, p. 373. 
Les locomotives électriques en Amérique, (4000 mots 
& fig.) 


1925 
Génie civil, n° 2227, 18 avril, p. 384. 
Le réchauffage de eau d@’alimentation des chaudieres 


de locomotives. Essais effectués sur le réseau P. L, M. 
(3500 mots & fig.) 


1925 
Génie civil, n° 2229, 2 mai, p. 421. 
CAUFOURIER (P.). — Le silo 4 grains du port de 
Dunkerque. (2300 mots, 1 tableau & fig.) 


1925 624 (.44 + .42) 
Génie civil, n° 2230, 9 mai, p, 457. 

JAEGER (J.). — Projet de traversée du Pas-de- 
Calais au moyen d’une double jetée formant chenal et 
de viaducs pour routes et voies ferrées. (6500 mots 
& fig.) 


1925 
Génie civil, n° 2231, 16 mai, p, 473. 
GIUDICI (C. A.) & WUNENBURGER (G.). — 
L’électrification des chemins de fer suisses. (3 200 
mots & fig.) 


1925 
Génie civil, n° 2231, 16 mai, p. 479. 
DECOUFLE. — La résistance des joints en construc- 
tion métallique. (3900 mots & fig.) 


621 .133.7 (.44) 


725 .36 (.44) 


621 .331 (.494) 


62. (01 & 721 9 


1925 62. (01 & 624. .2 
Génie civil, n° 2233, 30 mai, p. 531. 
GHAUDY (F.). — Calcul des hourdis des tabliers 


@ouvrages d’art en béton armé. (1 800 mots & fig.) 


1925 62. (01 & 669 1 
Génie civil, n° 2237, 27 juin, p. 626. 

GUILLET (L.). — Limite d@élasticité et module 
@élasticité dans les produits métallurgiques. (1800 
mots et 1 tableau.) 

1925 621 .335 (.494) & 621 338 (.494) 
Génie civil, n° 2237, 27 juin, p. 687. 

Automotrices électriques 4 courant monophasé du 
Chemin de fer des Alpes bernoises. (300 mots & fig.) 


1925 624 .52 (.44) 
Génie, civil, n° 2238, 4 juillet, p. 1. 

LEINEKUGEL LE COCQ (G.). — Pont cantilever 
suspendu rigide, sur Je Trieux, 4 Lézardrieux ‘Cotes- 
du-Nord). (5200 mots & fig.) 


ee ya 


La Science et la Vie. (Paris.) 


1925 625 .4 (.44) 
La Science et la Vie, janvier, p. 29. 

MEYAN (P). — L’aéro-tram projeté de la Porte de 
La Chapelle 4 Saint-Denis. (1600 mots & fig.) 


1925 621 132.1 (.44) & 621 .138.4 (.44) 
La Science et la Vie, juin, p. 457. 

RICHON (A.). — Cent années de chemins de fer. 
Locomotives et mécaniciens, (13000 mots & fig.) 


1925 
La Science et la Vie, aofit, p. 99. 
MARCHAND. (J). — Les mesures et manceuvres de 
secours ‘prises et effectuées d’urgence aprés un accident 
de chemin de fer, (2500 mots & fig.) 


656 .28 (01 


1925 ; 656 .257 (.44) 
La Science et la Vie, septembre, p. 193. 

BROGARD (R.). — De la fagon dont, a distance, 
aiguilles et signaux sont manceuvrés, dépend la sécurité 
sur les voies ferrées, (1600 mots & fig.) 


Les chemins de fer et les tramways. (Paris.) 


1925 625 .611 
Les ch. de fer et les tramw., aotit, p. 120. 
ROY (R.). — Recherche des principes applicables au 


caleul de la rémunération du concessionnaire ou du 
fermierydans le cas ott le régime d’exploitation est la 
régie intéressée. (6600 mots, 5 tableaux & fig.) 


1925 656 .259 
Les ch. de fer et les tramw., septembre, p. 142. 

Signalisation automatique sur locomotives en marche 
et sur voie ferrée, (1100 mots & fig.) 

1925 656 .251 
Les ch. de fer et les tramw., septembre, p. 145, 

Perfectionnements aux signaux lumineux protecteurs 
de voie unique. (1500 mots & fig.) 


1925 621 .336 
Les ch, de fer et les tramw., septembre, p. 147. 


Frotteur de prise de courant pour traction électrique. 
(1000 mots & fig.) 


1925 625 .212 


Les ch. de fer et les tramw., septembre, p. 150. 


Procédé pour la remise en état des roues A boudin 
usagées. (900 mots & fig.) 


1925 
Les ch. de fer et les tramw., septembre, p. 152. 


Sur le déclenchement des disjoncteurs haute tension. 
(900 mots & fig.) 


1925 625 .23 (.44) 
Les ch, de fer et les tramw., octobre, p. 156. 
Exposition internationale des arts décoratifs et indus- 


triels modernes. Section des transports. (2600 mots 
& fig.) 


621 31 


aS 06 


1925 62. (01 & 692 
Les ch. de fer et les tramw., octobre, p. 162. 


DESGARDES (E.). — Remarques concernant les 
essais prévus par les spécifications techniques unifiées 
n°* 8 et 11 pour les aciers destinés 4 la fabrication des 


ressorts des 1] avril et 14 novembre 1918. (2200 mots, 
8 tableaux & fig.) 

1925 621 .132.8 
Les ch. de fer et les tramw., octobre, p. 167, 


Locomotive 4 deux foyers et deux tenders directeurs. 
(3700 mots & fig.) 


L’ Industrie des voies ferrées et des transports 


automobiles. (Paris.) 


1925 621 .338 


+'Ind. voies ferrées et transp. autom., janvier, p. 28. 


HARMEL (C.). — Perfectionnements apportés aux 
voitures motrices au point de vue des dépenses de pre- 
mier établissement, d’entretien et de consommation. 
Essieux rayonnants; roulements 4 billes et 4 rouleaux. 
(7 700 mots & fig.) 


1925 625 .614 


L’Ind. voies ferrées et transp. 108. 


D’HOOP (E.). — Perfectionnements apportés aux 
voies et appareils de voies: construction, commandes 
électriques et mécaniques des aiguillages. (8000 mots 


autom., février, p. 


1925 625 .614 
L’Ind. voies ferrées et transp. autom,., mars, p. 


LO BALBO (P.). — Perfectionnements apportés aux 
appareils de voies. (8 000 mots, tableaux & fig.) 


LB 


1925 621 .333 
L’Ind. voies ferrées et transp, autom., avril, p. 210. 


Conditions de réception des moteurs électriques de 
traction A courant continu pour voies ferrées d’intérét 
local. (3 800 mots, 2 tableaux & fig.) 


1925 
L’Ind. voies ferrées et transp. autom., avril, p. 216. 


TORRES Y ESTRADA (J.). — Perfectionnements 
apportés aux voies et appareils de voies. (9500 mots.) 


1925 625 .2 (01 
L’Ind. voies ferrées et transp. autom., juin, p. 283. 
RESAL (E.). — Au sujet de la stabilité et du con- 


fortable du matériel de chemins de fer (2900 mots 
& fig.) 

1925 25 .112 
L’Ind. voies ferrées et transp, autom., juillet, p. 319. 


La voie étroite (et particuliérement la voie de 
1 métre d’écartement). Avantages et limites actuelles 
de son rendement. (5400 mots, 3 tableaux & fig.) 


625 15 


1925 621 .132.8 (.45) & 621 .335 (.45) | 
L’'Ind. voies ferrées et transp. autom., juillet, p. 338. 
Résumé de la note: « Les locomotives pétroléo et 


Diesel-électriques en construction en Italie. (2 300 mots 
& fig.) 
1925 621 386 


L’Ind. voies ferrées et transp. autom., aofit, p. 371. 


Corrections proposées aux régles générales d’unifi- 
cation pour la réception des moteurs de traction 4 cou- 
rant continu pour voies ferrées d’intérét local et. dispo- 
sitions complémentaires recommandées pour les mo- 
teurs de traction & courant continu. (voie normale). 
(2600 mots, 2 tableaux & fig.) 


1925 — 885. (09.1 (.42) 
LiInd. voies ferrées et transp, autom., sept., p. 414 


Le réseau du Chemin de fer de l’Est de Lyon. (6800 
mots, 3 tableaux & fig.) 


Revue générale des chemins de fer. (Paris.) 


1925 385 .4 (.42) 
Revue générale des ch, de fer, février, p, 100. 
PESCHAUD (M.). — Le groupement des Compa- 


gnies de chemins de fer en Grande-Bretagne. 
mots & 2 tableaux.) 


1925 621 .133.7 (.44) 
Revue générale des ch. de fer, février, p. 114. 
PARMANTIER (A.). — Le réchauffage de Veau 


d@alimentation des chaudiéres-locomotives sur le réseau 
P.-L.-M. (4400 mots, 1 tableau & fig.) 


(7 400 


1925 385 .113 (.44) 
Revue générale des ch, de fer, février, p. 127. 


Résultats obtenus en 1923 sur je réseau des chemins 
de fer de Etat en France d’aprés les comptes d’admi- 
nistration publiés pour ladite année. (10 tableaux.) 


1925 656 .212.6 
Revue générale des ch, de fer, février, p. 162. 


Effet produit par les culbuteurs sur les organes des 
wagons. (1 300 mots & fig.) 


1925 621 .132.8 (.43) 


Revue générale des ch. de fer, février, p. 165, 


La premiére locomotive <« Krupp » 4 turbines. (2600 
mots & fig.) 
1925 656 .253 


Revue générale des ch. de fer, mars, p. 185, 


MARTY & PICARD. — Note sur les appareils de 
répétition des signaux sur les locomotives employés 
par la Compagnie de Est. (5000 mots & fig.) 


1925. “385 113 (.44) 
Revue générale des ch. de fer, mars, p, 199. 


Les résultats d’exploitation du réseau des chemins 
de fer de ’Etat en 1923. (3400 mots & 2 tableaux.) 


1925 621 .135.2 
vue générale des ch. de fer, mars, p. 243. 
Réparation des bandages par soudure électrique. 
200 mots & fig.) 


1925 625 122 (.44) 
yue générale des ch. de fer, avril, p. 153. 
JULLIEN, — Note sur les procédés de consolidation 
; plate-formes argileuses. (2 000 mots & fig.) 


1925 625 123 (.44) 
yue générale des ch. de fer, avril, p. 158. 
SABOURET. — Etude expérimentale de l’ascension 
Yargile 4 travers le ballast. (1 400 mots, 1 tableau 
fig.) 

1925 621 .7 (.44) 
yue générale des ch. de fer, avril, p. 164. 

BLOCH (M.). — Note sur Vorganisation du travail 
ns les grands ateliers de locomotives de la Compa- 
je du chemin de fer de Paris 4 Orléans. (13 000 mots, 
bleaux & fig.) 


1925 529 .75 (.43) 
vue générale des ch, de fer, avril, p. 220. 


La transmission de ’heure sur les chemins de fer 
lemands. (750 mots & fig.) 


1925 621 .133.7 (.44) 

evue générale des ch. de fer, mai, p. 363. 

VIGNAL (H.). — L’épuration chimique de eau sur 
réseau de la Compagnie _Pacis-Lyon-Méditerranée. 

}400 mots & fig.) 


1925 621 .134.1 (.44) 
evyue générale des ch. de fer, mai, p. 414. 
Tenders moteurs 4 turbine. (1700 mots.) 


1925 . 621 .133.7 (.42) 
evue générale des ch, de fer, juin, p. 433. 

BOULIBRE. — Le réchauffage de Veau d’alimenta- 
on des chaudiéres de locomotives sur le réseau 
‘Alsace et de Lorraine. (8600 mots, tableaux & fig.) 


1925 385. (09.1 (.47) 
evue générale des ch. de fer, juin, p. 446. 

La Pologne et ses communications européennes. 
15 300 mots, tableaux & fig.) 


385. (09.1 (.495) 
ch. de fer, juin, p. 470. 
fer de VEtat hellénique durant 
(2600 mots & fig.) 


1925 

evue générale des 
Les chemins de 
exercice 1923-1924. 


1925 621 .133.5 (.44) 
tevue générale des ch, de fer, juillet, p. 3. 

JAPIOT (M.). — L’échappement 4 tréfle des loco- 
notives de la Contpagnie Paris-Lyon-Méditerranée. 
5000 mots & fig.) 


1925 385. (09.1 (.47) 
tevue générale des ch. de fer, juillet, p. 13. 

es chemins de fer russes 4 la fin de 1924. (12500 
nots & 8 tableaux.) 


se. 


—_ = ears = 


in) ees 


1925 385 113 (.44) 
Revue générale des ch. de fer, juillet, p. 42. 


Les résultats de exploitation des cinq grandes com- 
pagnies de chemins de fer en 1924. (11 300 mots.) 


1925 621 .33 (.73) 
Revue générale des ch. de fer, juillet, p. 76. 


Résultats de Vélectrification du Chicago Milwaukee 
and St. Paul RR. (1700 mots & 4 tableaux.) 


Revue politique et parlementaire. (Paris.) 


1925 385 .15 (.44) 
Revue politique et parlementaire, 10 mars, p. 428. 

ALLIX (G.). — Le gouvernement et les compagnies 
de chemins de fer. (4600 mots.) 


1925 385 .113 (.44) 
Revue politique et parlementaire, 10 mai, p, 2/9, 

ALLIX (G.). — Les grands réseaux francais en 1924. 
(4200 mots.) 

1925 385 .113 (.43) 
Revue politique et parlementaire, 10 aotit, p. 300. 

ALIX (G.). — Les chemins de fer allemands. (2 700 
mots.) 


1925 385. (09.3 (.71) 


Revue politique et parlementaire, 10 septembre, p. 350. 


GUY (C.). — Le « Canadian Pacific Railway ». 
(7 700 mots.) 
1925 385 .1 (.44) 


Revue politique et parlementaire, 10 octobre, p. 41. 
LORIN (H.). — Ot en sont nos grands réseaux de 
chemins de fer. (8500 mots.) 


Revue universelle des mines, de la métallurgie, 
des travaux publics, des sciences et des arts 
appliqués 4 l’industrie. (Liége.) 

1925 62. (01 

Revue universelle des mines, n° 1, 1°" avril, p. 6. 
CENTNER (P.). — Méthode de détermination des 

efforts secondaires dus 4 la déformation dans les sys- 

tames A joints rigides. (7000 mots, 1 tableau & fig.) 
1925 621 .116 

Revue universelle des mines, n° 5, 1°* juin, p. 246. 
HENRY (R. A.). — La théorie du lavage du char- 

bon par voie humide. (8 600 mots, 1 tableau & fig.) 


Revue universelle des transports. (Paris.) 
1925 621 .132.6 ¢.44) 


Revue universelle des transports, n° 24, 15 février, p. 49. 

PAHIN (L.-A.-H.). — Les locomotives 4 vapeur, 
type « Mikado >. Locomotives-tenders récentes, avec 
et sans condensation, du chemin de fer de Paris 4 
Orléans. (3800 mots & fig.) 


1925 625 123 
Revue universelle des transports, n° 24, 15 février, p. 55. 
BOUVET, — Déglaisements et assainissements des 


voies ferrées. (3800 mots & fig.) 


ogg 


1925 625 .143.3 
Reyue universelle des transports, n° 27, 1°” avril, p. 97. 

Note complémentaire sur ’usure ondulatoire des rails. 
(2600 mots & fig.) 


1925 621 .132.5 (.44) 
tevue universelle des transports, n° 27, 1°" avril, p. 101. 


PAHIN (L.). — Les. locomotives 4 vapeur, type 
« Mountain ». (3000 mots & fig.) 


1925 621 33 (.44) 
Revue universelle des t-ansports, n° 29, 1°" mai, p. 129. 

TCHERNIACK-JOANID (D.). — L’électrification des 
lignes de banlieue des chemins de fer de l’Etat. (2200 
mots & fig.) 


1925 656 .222.4 (.44) 
Revue universelle des transports, n° 30, 15 mai, p. 147. 
Les services rapides et express des chemins de fer de 


Paris 4 Lyon et & la Méditerranée. (1500 mots, 2 ta-- 


bleaux & fig.) 
1925 621 135.2 & 625 .214 
Revue universellé des transports, n° 31, 1°" juin, p. 161. 
Les applications des roulements a billes, A galets 
et a rouleaux élastiques au matériel roulant. (2 400 
mots & fig.) 


1925 385. (07.1 (.44) 
Reyue universelle des transports, n° 31, 1°* juin, p, 178. 

MERCIER (K.), — L’organisation de Vapprentissage 
dans une grande entreprise de transports en commun. 
(1 400 mots.) 


1925 621 .133 
Rey. univers, des transp., n° 34,15 juill.-1°7 aofit, p. 205, 
ROY (M.). — Etude thermodynamique de quelques 


perfectionnements possibles de la locomotive 4 vapeur. 
(2900 mots, 5 tableaux & fig.) 


1925 621 .331 (.44) 
Revue universelle des transports, n° 35, 15 aofit, p. 228. 

JOANID-TCHERNIACK (D.). — L’électrification des 
lignes de banlieue des Chemins de fer de |’Rtat. Les 
sous-stations, (1400 mots & fig.) 


1925 beg 625 .143.5 (.44) 
Revue universelle des transports, n° 36, 1°? sept., p. 248. 


Le systéme de voie ferrée mécanique Sautreau, (800 
mots & fig.) 


In German. 


Archiv fiir Eisenbahnwesen. (Berlin.) 


$925 385 .15 (.54) 
Archiv fiir Eisenbahnwesen, Miirz-April, S, 247, 

VOIGT (G.). — Staat und Eisenbahnwesen in 
British-Indien. (13 200 Worter.) 


1925 385 .517 (.43) 
Archiv fiir Eisenbahnwesen, Miirz-April, S. 345. 

KUHATSCHECK (0.), — Die Arbeiterpensionskas- 
sen, die Krankenkassen und die Unfallversicherung bei 


der, Deutschen Reichsbahn im Jahr 1924. (7 200 Worter 
& 3 Tabellen.) 


1925 313 385 (. 
Archiv fiir Eisenbahnwesen, Mirz-April, 8. 376.) 
BALTZER (F.). — Die chinesischen Eisenbahnen 
Kalenderjahr 1922, (2000 Wérter & Tabellen.) 


1925 313 385 (4 
Archiv fiir Eisenbahnwesen, Miirz-April, S. 390. 

Die Eisenbahnen der Schweiz im Jahr 1922. (Tal 
len.) 


1925 385 113 (4 
Archiy ftir Hisenbahnwesen, Mirz-April, 8. 399. 
Die Betriebsergebnisse der fiinf grossen franzdésise] 


Hisenbahngesellschaften in den Jahren 1921 und If 
(Tabellen.) 


1925 313 385 (4 
Archiy fiir Eisenbahnwesen, Miirz-April, 8. 409. 

Die Eisenbahnen in Norwegen in den Jahren 1921 
und 1922-23. (Tabellen.) 

1925 313 385 (: 
Archiv fiir Eisenbahnwesen, Mai-Juni, S, 505. - 

Die Eisenbahnen des Deutschen Reichs, 1921 1 
1922. (Tabellen.) 

1925 385. (09.1 (: 
Archiv fiir Eisenbahnwesen, Mai-Juni, 8. 526. 

OVERMANN, Dr. — Die Eisenbahnen in WNiec 
landisch-Ostindien. (5 000 Wérter.) 


1925 313 .385 (.4 
Archiv fiir Hisenbahnwesen, Mai-Juni, 8. 541, 

ROESNER (H.). — Die Eisenbahnen in Spanien 
den Jahren 1912 bis 1916 und 1918 bis 1922. (1 
Worter & Tabellen.) 


1925 313 .385 (.! 
Archiv fiir Hisenbahnwesen, Mai-Juni, 8. 584, 
Die Japanischen Eisenbahnen im Rechnungsj 


1920-21 und die durch das Erdbeben verursae 
Schiden. (3000 Wéorter & Tabellen.) 


1925 385 .4 (4 
Archiv fiir Eisenbahnwesen, Juli-August, S. 718, 

FRICKE. — Die neue Eisenbahnordnung in Spani 
(3000 Woarter.) 

1925 313 .385 (.4 
Archiv fiir Hisenbahnwesen, Juli-August, 8. 727. 

ROESNER (E.), — Die Eisenbahnen Osterreichs 
den Jahren 1922 und 1923. (400 Worter & Tabellen. 


Glasers Annalen, (Berlin.) : 
1925 
Glasers Annalen, Heft 1, 1. Januar, S. 3. 


GUNTHER (K.). — Eisenbahnunfalle. (5000 W 
ter, Tabellen & Abb.) : 


656 .28 


4 

me LD 25 621 133.1 & 625 .245 

Glasers Annalen, Heft 1, 1. Januar, 8. 14. 
LANDSBERG. — Messwagen fiir Warmewirtschaft bei 


der Deutschen Reichsbahn Gesellschaft. (2500 Wa6orter 
& Abb.) 


1925 621 .392 & 625 143.4 
Glasers Annalen, Heft 1, 1. Januar, S. 18. 

Elektrischen Schienenschweissen nach dem Stumpf- 
Schweiss-Verfahren System Jacobs, der Lorrain Steel 
Co., Johnstown Pa. (2000 Wiorter & Abb.) 


1925 621 138.1 (.43) 
Glasers Annalen, Heft 6, 15. Miirz, S. 129. 

KOBLENZ (H.). — Neuzeitliche Lokomotiv-Bekoh- 
lungsanlagen. (2 600 Worter & Abb.) 

1925 385. (07.2 (.43) & 625 .251 (.43) 
Glasers Annalen, Heft 7, 1. April, S. 137. 

METZKOW. — Messemrichtungen fiir Bremsver- 
suche. (7500 Worter & Abb.) 

1925 621 .335 (.43) 


Glasers Annalen, Heft 7, 1. April, S. 153. 


Sechsachsiger Wechselstrom - Doppeltriebwagen 2./3. 
Klasse fiir die Hamburger Stadt- und Vorortbahnen. 
(1100 Wéorter & Abb.) 


1925 
Glasers Annalen, Heft 12, 15. Juni, S. 259. 
KUHNEL. — Das Einsatzharten und seine Anwen- 
dung in der Hisenbahnfahrzeugindustrie. (2300 W6rter 
& Abb.) 
1925. 
Glasers Annalen, Heft 12, 15. Juni, 8. 265. 
LORENZ (K.). — Ueber die Unterhaltung der Giiter- 
wagen. (6000 Worter.) 


1925 625 .245 (.43) 
Glasers Annalen, Heft 12, 15, Juni, 8, 271. 

JAEGER (F. K.), — Unterrichtswagen. (1700 Wor- 
ter & Abb.) 

1925 
Glasers Annalen, Heft 1, 1. Juli, S. 13. 

NORDLING (K. E.) & BENGTZON (R.). — Beitriige 
zur Kenntnis der Widerstiinde in dem Rohrsysteme des 
Lokomotivkessels mit vergleichenden Untersuchungen 
jiber Widerstiinde und Wirmeiibertragung. (3 000 Wor- 
ter & Abb.) 


669 .1 


625 .26: 


621 133.3 


1925 621 .138.5 (.43) & 625 .26 (.43) 
Glasers Annalen, Heft 2, 15. Juli, S. 21. 


KUHNE. — Neuordnung des Werkstattenwesens der 
Deutschen Reichsbahn-Gesellschaft. (10 300 Worter.) 


In English. 


American Railway Association. (Signal Section.) 
(New York.) 
1925 625 .253 (.73) & 656 .253 (.73) 


_ Amer. Ry. Ass, Signal Section, No. 5, April, p. 659. 


' Woop (G. H.). — The relation of the air brake to 
_ train control. (7 600 words, ) 


7 


0 es 


1925 656 .257 (.73) 
Amer, Ry, Ass™, Signal Section, No, 1, August, p. 38. 


Committee II. — Mechanical- Interlocking. (11000 
words. ) 

1925 656 .256.3 (.73) 
Amer. Ry. Ass, Signal Section, No. 1, August, p. 116. 

Committee IV. — Direct current automatic block 
signaling. (3400 words & fig.) 


1925 656 .25 (.73) 
Amer, Ry, Ass™, Signal Section, No. 1, August, p. 129. 
Committee I. Economics of railway signaling. 
(5000 words & fig-) i 


Bulletin, American Railway 
Engineering Association. (Chicago.) 


1925 692 (.73) 
Bull. Amer. Ry. Eng. Ass™, January, p. 489. 

Report of Committee XX. — Uniform general con- 
tract forms. (13000 words.) 

1925 624 .2 (.73) 
Bull. Amer, Ry. Eng. Ass”, January, p. 919. 

Report of Committee VII. — Wooden bridges and 


trestles. (15600 words, tables & fig.) 


1925 625 .14 (.73) & 625 .15 (.73) 
Bull. Amer. Ry. Eng. Ass™, January, p. 593. 

Report of Committee V. — Track, (10000 words 
& fig.) 

1925 625 .162 (.73) 
Bull, Amer, Ry. Eng. Ass™, January, p. 575. 

Report of Committee IX. — Signs, fences and ¢ross- 
ings. (15000 words & fig.) 

1925 625 .143 (.73) 
Bull. Amer. Ry. Eng. Ass™, January, p. 613, 

Report of Committee IV. — Rail. (10000 words, 
5 tables & fig.) 

1925 656 .21 (.73) 
Bull. Amer, Ry. Eng, Ass™, February, p. 657. 

Report of Committee XIV, — Yards and terminals. 
(38.000 words, tables & fig.) 

1925 625 .18 (.73) 
Bull, Amer. Ry. Eng, Ass, February, p. 773. 

Report of Committee XI. — Records and accounts. 
(26.000 words & fig.) 

1925 656 .22 (.73) 
Bull. Amer. Ry. Eng. Ass, February, p. 859. 

Report of Committee XXI, — Economics of railway 
operation. (25000 words, tables & fig.) 

1925 625 .1 (.73) 


Bull. Amer. Ry. Eng. Ass°", March, p. 929. 
Report of Committee XXII. — Economics of railway 
labor, (18800 words, tables & fig.) 


1925 625 .142:2°073) 
Bull, Amer. Ry. Eng. Ass°", March, p. 1009. . 
Report of Committee MT. Ties. (16000 words, 

i tables & fig.) 


pa aah 


1925 625 .14 (01 (.73) 
Bull. Amer. Ry. Eng. Ass™, March, p, 1081. 


Fourth progress report. Special Committee on stresses 
in railroad track. (38000 words, tables & fig.) 


1925 625 .143.2 (.73) 
Bull. Amer, Ry. Eng, Ass™, July, p. 12. 


Standard specifications for open-hearth carbon steel 
rails-1924, (1900 words & 1 table.) 


1925 
Bull. Amer. Ry. Eng, Ass”, July, p. 19. 
Floors for railway buildings. (11000 words & fig.) 


725 .3 (.73) 


Electric Railway Journal. (New York.) 


1925 625 .143.4 (.73) 
Electric Railway Journal, No, 3, January 17, p. 87. 

Bond testing and maintenance practice. (3000 words, 
1 table & fig.) 


1925 625 .13 (.73) 
Electric Railway Journal, No, 5, January 31, p, 179. 

Sub-surface terminal for Los Angeles. (1200 words 
& fig.) 


1925 621 .335 (.73) 


Electric Railway Journal, No. 5, January 31, p. 187. 


py, 


I. T. S. builds articulated locomotives. (1500 words 
& fig.) 
1925 621 .338 (.73) 


Electric Railway Journal, No. 6, February 7, p. 211. 
I. C. R. R. cars for Chicago electrification designed 
for heavy service. (2700 words & fig.) 


1925 625 .13 (.73) 
Hlectrie Railway Journal, No. 11, March 14, p. 409. 
Subway proposed in Pittsburgh. (2600 words & fig.) 


1925 625 .14 (.73) 
Electric Railway Journal, No. 16, April 18, p. 615. 


_ GAUTHIER (G. J.). — Tieless track laid in Hot 
Springs, Ark, (1400 words & fig.) 


1925 621 33 (.73) 
Electric Railway Journal, No. 17, April 25, p. 647. 

COOKE (B. F.). — Steam line electrified to furnish 
interurban service. (3800 words & fig.) 


1925 621 .338 (.73) 
Electric Railway Journal, No, 19, May 9, p. 720. 
Many. innovations in Grand Rapids cars. 

words & fig.) 


(2 200 


1925 621 .33 (.494) 
Electric Railway Journal, No. 19, May 9, p. 727. 
Electrification of Swiss Federal Railways progress- 
ing rapidly. (1900 words, 1 table & fig.) 


1925 388 (.73): 
Electric Railway Journal, No. 24, June 13, p, 917. 


Train operation by the Interborough. (4700 words 
& fig.) 


1925 388 (.73 
Electric Railway Journal, No. 26, June 27, p, 1009. 

GORDON (C.). — Electric railways keep pace i 
rapidly growing Texas cities. (4000 words & fig.) 


1925 388 (.73 
Electric Railway Journal, No. 1, July 4, p. 3. 

Electric Rapid Transit inaugurated on Staten Island 
(2400 words & fig.) 


ee ee 


Engineer. (London.) 


1925 621 335 (.460 
Engineer, No. 3603, January 16, p. 84. 

Electric locomotives for the Norte Railway of Spair 
(1200 words & fig.) 


1925 621 .131.1 (.44 
Engineer, No. 3606, February 6, p. 153. 


BURTON ALEXANDER (J. T.). — French locomo 
tives performances. (4600 words.) 


1925 621 11 
Engineer, No. 3607, February 13, p. 197. 

DAHLERUS (J. B.). — Anti-friction bearing appli 
cations for heavy duty, (4200 words & fig.) 


1925 625 .4 (.42 + 44 
Engineer, No, 3609, February 27, p. 249. 

A proposed submarine tubular railway. (900 word 
& fig.) 


1925 
Engineer, No. 3610, March 6, p, 260. 


621 .138. 


The general organisation of running sheds. (5 00 
words. ) 
1925 621 33: 


Engineer, No. 3612, March 20, p. 334. 
22000 volt motor generator locomotives. (2 200 word 
& fig.) 
1925 
Iingineer, No, 3613, March 27, p. 358. 
An Italian double-ended Diesel-electric locomotive 
(1 250 words & fig.) 


621 335 (.45 


1925 Biot MAU: 
Engineer, No. 3614, April 3, p. 372. 
TRIPP (G. W.). — Apprenticeship in the roya 


ordnance factories. (4200 words.) 


1925 621 .132.6 (.42) 
Engineer, No. 3616, April 17, p. 433. 


A geared shunting locomotive. (1 800 words & fig.) 


621 .33 (.42) 


1925 
Engineer, No. 3618, May 1, p. 486. 
New single-phase equipment for the Southern Rail 
way. (1100 words & fig.) 


1925 
Engineer, No. 3618, May 1, p. 492. 
New bridge over the Niagara. (1200 words & fig.) 


624°.62 CFA) 


£ atte 


— 3i 


1925 621 «132.5 (73) 
Engineer, No. 3619, May 8, p, 509. 

POULTNEY (EE. C.). — Fifty per cent. cut-off loco- 
notives. (3000 words, 1 table & fig.) 


621 .132.8 (.931) 


1925 
Mngineer, No. 3621, May 22, p. 570. 
Railway steam car for new Zealand. (1300 words 
& fic.) 


1925 
Engineer, No. 3621, May 22, p. 575. 
Fifty per cent. Cut-off locomotives. (1000 words.) 


621 134.1 


1925 621 132.8 (.43) & 621 .43 (.43) 
Engineer, No, 3621, May 22, p. 578. 
Diesel locomotive design in Germany. 
& fig.) 
1925 
Engineer, No. 3622, May 29, p. 606. 
Triple Electric Locomotive for the Virginian Railway. 
(1700 words & fig.) 
~ 1925 


Engineer, No. 3624, June 12, p. 658. 
20-ton Goliath crane. (1 300 words & fig.) 


1925 
Engineer, No. 3626, June 26, p. 701, 
Waterloo temporary bridge. (2600 words & fig.) 


(2000 words 


621 .335 (.73) 


621 .87 (.42) 


625 .13 (.42) 


Engineering. {London.) 


1925 621 .335 (.73) 
Engineering, No. 3083, January 30, p. 125. 

2-8-2 electric locomotives on the Pennsylvania Rail- 
road. (3300 words & fig.) 


1925 
Engineering, No 3084, February 6, p. 159. 


The repair of La Voulte cast-iron railway viaduct. 
(2 400 words & fig.) 


1925 
Engineering, No. 3085, February 13, p. 208. 


DAHLERUS (J. B.). — Anti-friction bearing . appli- 
cations for heavy duty. (3500 words, 4 tables & fig.) 


1925 625 .13 (.42) 
Engineering, No. 3087, February 27, p. 250. 


Bridge reconstruction work of the Ministry of trans- 
port. (3000 words & fig.) 


625 Le 


621 .114 


1925 621 .131.3 (.73) 
Engineering, No. 3091, March 27, p. 371. 


. FRY (L, H.). — Twenty years’ work on the Penn- 
sylvania Railroad locomotive testing plant. (1800 
words, ) 


1925 621 .132.5 (.73) 
Engineering, No. 3091, March 27, p. 381. 
_ High-pressure compound 2-8-0 type locomotive. (2 300 
words & fig.) 
; 


‘ 


1925 
Engineering, No. 3095, April 24, p. 513. 
The Lytham railway accident. (1 600 words.) 


1925 385. (09.1 (.66) 
Engineering, No. 3096, May 1, p. 550. 


656 .281 (.42) 


The Nigerian Railways. (2700 words, 1 table & 
1 map.) 

1925 669 .1 
Engineering, No. 3097, May 8, p. 585. 

AITCHISON (L.) & JOHNSON (L. W.). — The 


effect of grain upon the fatigue strength of steels. 
(1500 words.) 


1925 669 .1 
Engineering, No. 3097, May 8, p. 585. 

JEVONS (J. D.). — Strain detection in mild steel 
by special etching. (3 300 words & fig.) 

1925 i 669 .1 


Engineering, No. 3097, May 8, p. 588. 
TURNER (T. H.) & JEVONS (J. D.). — The detec- 
tion of strain in mild steels. (2000 words & fig.) 


1925 669 1 & 625 143.2 
Engineering, No, 3099, May 22, p. 649. 

HULTGREN (A.). — « Flakes » or « /hair-cracks » 
in chromium steel, with a discussion on « shattered 


zone » and « transverse fissures » in rails. (4 000: 
words & fig.) 
1925 


669 .1 
Engineering, No. 3102, June 12, p, 739. : 
The physical chemistry of steel-making processes. 
(2500 words.) 
1925 
Engineering, No. 3104, June 26, p. 783. 
The railway centenary. (13000 words & fig.) 


1925 385. (06.119 
Engineering, No. 3104, June 26, p. 804. 
The International Railway Congress. (8600 words.) 


385. (09.3 (.42) 


1925 656 .254 
Engineering, No. 3104, June 26, p. 814. 

CRIFFITHS (R. §8.). — The double-wire system of 
mechanical signalling. (3200 words & fig.) 

1925 621 .132.8 (.42) 


Engineering, No, 3105, July 3, p. 12. 
Garratt locomotive for the London 
Hastern Railway. (2000 words & fig.) 


and North 


Engineering News-Record. (New York.) 
1925 625 .13 (.73) 
Engineering News-Record, No, 4, January 22, p. 144. 


Missouri river bridge rebuilt for heavier loading 
(1100 words.) 


1925 62. (O01 
Engineering News-Record, No. 6, February 5, p. 225. 

MOORE (H. F.), — Fatigue tests of metals and the 
theory of elasticity. (2300 words.) 


Se Bates 


1925 625 13 (.73) 
Engineering News-Record, No, 7, February 12, p. 264. 
Open cut and tunnel in Manhattan schist. (2400 


words & fig.) 


1925 625 13 & 691 
Engineering News-Record, No. 9, February 26, p. 350. 

WEBB (W. F.). — Placing concrete lining in the 
Hetch Hetchy tunnels. (1800 words & fig.) 


1925 625 13 (.73) 
Engineering News-Record, No. 10, March 5, p. 401. 

Driving a small tunnel under air pressure at Seattle. 
(1 000 words & fig.) 


1925 625 .13 (.73) 
Imgineering News-Record, No. 12, March 19, p. 466. 
WELTY (H. T.). — Planning and construction of 


New York Central lines’ 
(6400 words & fig.) 


1925 -624,..7,.673) 
Engineering News-Record, No. 13, March 26, p. 516, 


Continuous three-span concrete railway bridge. 
words & fig.) 


new Hudson river bridge. 


(550 


1925 624 52 (.73) 
Engineering News-Record, No. 14, April 2, p. 561. 
WELTY (H. T.). — Long spans of Hudson River 


bridge erected by progressive cantilever method, (5 400 


words & fig.) 


1925 624 .1 (.485) 
Engimeering News-Record, No. 14, April 2, p. 568. 

Deep-water bridge foundation of concrete pipe piles 
(800 words & fig.) 

1925 656 .213 (.73) 
Engineering News-Record, No, 15, April 9, p. 600. 

Plan railway and ship terminals for Seattle, Wash. 
(1800 words & fig.) 


1925 625 13 (.73) 
Engineering News-Record, No. 16, April 16, p. 641. 

RINDSFOOS (C. S.). — Plugging a high pressure 
tunnel, Buffalo filter plant. (1700 words & fig.) 


1925 624 .63 (.73) 
Engineering News-Record, No. 16, April 16, p, 643. 

TODD (W. S.). — Rib-arch concrete highway bridge 
over Rock River, Ill. (1200 words & fig.) 


1925 625 13 (.73) 
Engineering News-Record, No, 19, May 7, p. 764. 

Exhaust-and-supply ventilation of a long street 
tunnel. (2000 words & fig.) 


1925 621. (01 (.73) 
Engineering News-Record, No. 20, May 14, p. 804. 

Bridge building on an Indiana State highway. (2 700 
words & fig.) 

1925 625 1304073) 
Hngineering News-Reord, No. 21, May 21, p. 840, 


Philadelphia builds Broad’ Street. subway. (2000 
words & fig.) : , 


| 


1925 656 .211.4 (73) 
Kngineering News-Record, No. 22, May 28, p, 898; 


Pennsylvania R. R. Presents Plans for Philedeipaa 
Station. (1100 words & fig.) 


1925 625 13 (.73) 
Engineering News-Record, No. 24, June 11, p. 966. — 
Construction methods on six-mile Moffat tunnel. 
(4000 words, 1 table & fig.) | 


1925 625 13 (.73): 
Engineering News-Record, No. 25, June 18, p. 1006. 
Widening the Missouri River highway bridge at 


Omaha, (2700 words & fig.) 
1925 : 62. (OL 
Engineering News-Record, No. 25, June 18, p. 1014. 
SLACK (8. B.). & BOYD (J. E.), — Suggests one- 


day strength test for concrete aggregate. 
& 1 table.) 


(1400 words. 


Journal of the Institute of Transport. (London.) 


1925 656 .23 (01 
Journal of the Instituté of Transport, February, p. 239. 
CIBBS(R.). i i i 
(13000 words & tables.) 


1925 656 .256 & 656 .257 
Journal of the Institute of Transport, March, p. 266. 
EDMONDS (C. H. W.). — Modern traffic and signal- 


ling — with some recent developments. (20000 words 
& fig.) 
1925 385.51 


Journal of the Institute of Transport, March, p. 290. 


DAVIES (H. B.). — The rights and duties of trans- 
port undertakings. (5200 words.) 


1925 656 .222.6 (.42) 
Journal of the Institute of Transport, June, p, 411. 

CLOW -(W.). Goods trains services and time 
tables. (7 200 words.) 


1925 385 & 621 14 


Journal of the Institute of Transport, July, p. 468. 


LAMB (D. R.). — The. co-ordination of rail and road 
transport. (22000 words.) 


Mechanical Engineering. (New York.) 
1925 621 1 (01 


Mechanical Engineering, Raney, p. 103. 
Progress in steam research. (3500 words & fig.) 


1925 621 .114 
Mechanical Engineering, February, p. 109. . 
Sympesium on lubrication. (6000 words, 8 tables - 


& fig.) P 
1925 621 .165. (.73) 
Mevhanical Engineering, March, p, 186. 


HODGKINSON (F.). — Large steam turbines. (3 300 
words. ) 


925 621 ©.116"G73) 
chanical Engineering, March, p. 193. 


EEBLES (T. A.). — Combustion control. (4800 


925 621 .116 (.73) 


nanical Engineering, March, p. 197. 


sds & fig.) 


925 669. (01 
chanical Engineering, May (section one), p. 339. 
AMMEN (L.). — Principles of metallurgy of fer- 
s metals for mechanical engineers. (7600 words 
ie.) . 

925 669 .1 
thanical Engineering, May (section two), p. 393. 
OULTROP (I. E.) & NORRIS (E. W.). — The 
y examination of steel castings. (4000 words 
fig.) ; 


Modern Transport. (London.) 


1925 621 .132.8 (.68) 
flern Transport, No. 326, June 13, p. 3. 

rticulated locomotives for South African Railways. 
00 words & fig.) 

925 621 .132,7 (.42) 
lern- Transport, No. 333, August 1, p. 5. 


lew-type. petrol-driven locomotive. (800 words 
ig.) : 
925 621 132.8 (.592) 


‘ern Transport, No. 336, August 22, p. 3. 
comotive developments, Burma Railways. (1 509 
ds & fig.) 


oceedings, American Society of Civil Engineers. 
i (New York.) 

925 621. (01 
need. Amer. Soc. Civil Eng., February, p. 289. 
scondary stresses in bridges. (5200 words & fig.) 


925 385 .21 
reed. Amer, Soc. Civil Eng., February, p. 306. 


-aterway and railway equivalents. (10500 words 
tables.) 


925 624 .63 (.73) 
geed, Amer. Soe. Civil Eng., March, p. 129. 

hogress ee of the special committee on concrete 
\Teinforce concrete arches. (3000 words & fig.) 


125 < 721 .3 (OL (.73) 
. Amer. Soc. Civil Eng., March, p. 392. 


al report of the special committee on stresses in 
ctural steel, (5800 words & 1 table.) 


125 624. (01 (.73) 
. Amer, Soc, Civil Eng., March, p. 406. 

sOSS (H.), WILSON (W. M.) & THOMSON 
[AO, — Secondary stresses in bridges. (6000 words, 
bles & fig.) 


AVAGE (H. D.). — Water-cooled furnaces. (3 900 
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1925 721 .9 (.73) 
Proceed, Amer. Soc.. Civil Eng., March, p. 422, — 

CAIN (W.) & ANDREWS (C. B.). — Design of sym- 
metrical concrete arches, (3000 words, 5 tables & fig.) 

1925 625 .14 (01 
Proceed, Amer. Soc. Civil Eng., April, p. 469. 

Fourth progress report of the special committee to 


report on stresses in railroad track, (32500 words, 
tables & fig.) 


1925 624. (01 
Proceed. Amer. Soc. Civil Eng., April, p. 644. 
GODFREY (H.) & FISHBURN (C. C.), — Secon- 


dary stresses in bridges. (3 600 words, 3 tables & fig.) 


1925 t 721 4 
Proceed. Amer, Soc. Civil Eng., April, p. 654, 

Design of symmetrical concrete arches. (6600 words,. 
2 tables & fig.) 

1925 621 .138.2° (.73). 
Proceed. Amer. Soc. Civil Eng., May, p. 721. 

HALL (H. H.). — Fire-banks for oil storage. (5 000: 
words & fig.) 

1925 
Proceed. Amer. Soc. Civil Eng., May; p. 757. 

HATT (W. K.). — The effect of moisture on con- 
crete. (9800 words, 15 tables & fig.) 

1925 tal” 1 (OL 
Proceed, Amer. Soe. Civil Eng., May, p. 884. 

Progress report of the special committee to codify 
present practice on the bearing value of soils for foun- 
dations, ete. (6500 words & fig.) 


691 (.73) 


Proceedings, Institution of Civil Engineers. 


(London.) 

1925 656 .284 (.54) 
Proceed. Institut. of Civil Eng., vol. CCXVIII, p. 2. 

NOLAN (T. R.). — Slips and washouts on'the Hill 
Section of the Assam-Bengal Railway. (9000 words 
& fig.) 

1925 625 .123 
Proceed, Instit. of Civil. Eng., vol. CCXVIII, p. 27, 

WALKER (R. D:). — Underdrainage, and its appli- 
cation to railway work. (18500 words & fig.) 

1925 621. (O01 
Proceed, Instit. of Civil Eng., vol. CCXVIII, p. 181: 

REMFRY (D. H.). — The interaction in bridgework 


‘ot the deck system on the main girders, and the con- 


sequent modification of stresses therein. (13500 words, 
tables & fig.) 
1925 624 .2 (01 
Proceed. Instit. of Civil Eng.,. vol. OCX VII, p. 225. 
INGLIS (C. E.). — Theory of transverse oscillations 
in girders, and its relation to live-load and impact 
allowances, (385500 words, 2 tables & fig.) 


Proceedings, Institution of Mechanical Engineers. 
(London.) 


1925 62. (01 & 621 .93 
Proceed, Instit. of Mechan. Eng., No. 2, p. 141. 
ROSENHAIN (W.). — Report on flow and rupture 


of metals during cutting. (3900 words, 9 tables & fig.) 


1925 62. (01 & 621 .93 
Proceed. Instit. of Mechan. Eng., No. 2, p. 175. 


STANTON (T. E.) & HYDE (J. H.). — Report on 
an experimental study of the forces exerted on the 
surface of a cutting tool. (17500 words, 1 table & fig.) 


1925 621 .114 
Proceed. Instit. of Mechan, Eng., No. 2, p. 235. 

DAHLERUS (J. B.), — Anti-friction bearing appli- 
cations for heavy duty. (37000 words, 6 tables & fig.) 


1925 62. (01 & 621 .93 
Proceed. Instit, of Mechan. Eng., No, 2, p, 357. 

COKER (E. G.). — Report on the action of cutting 
tools. (5 600 words, 4 tables & fig.) 


9 


a 


62. (01 & 621 .983 
Proeeed. Instit. of Mechan, Eng., No, 2, p. 383. 

SMITH (D.) & LEIGH (A.). — Experiments with 
lathe tools on fine cuts, and some physical properties 
of the tool steels used and metal operated upon. (23 400 
words, 1 table & fig.) 


1925 ° 
Proceed. Instit. of Mechan, Eng., No. 3, p. 611. 

HANKINS (G. A.).— Report on the effects of adhe- 
sion between the indenting tool and the material in 
ball and cone indentation hardness tests. (6700 words, 
19 tables & fig.) 


1925 


62. (01 


1925 62. (01 
Proceed. Instit. of Mechan. Eng., No, 3, p. 647. 
SHIRES (G. A.). — Some practical aspects of the 


scratch test for hardness. (17 400 words, 2 tables & fig.) 


Proceedings, Institution of Railway Signal 
Engineers. (Manchester.) 
1925 656 .257 
Proceed, Inst. Ry. Signal Eng., part 1, Febr.-Aug., p. 36. 
GRIFFITHS (R. 8.). — The double wire system of 
mechanical signalling. (17000 words & fig.) 


1925 656 .256 
Proceed, Inst. Ry. Signal Eng., part 1, Febr.*Aug., p. 79. 

DELL (R). : developments in A. C. 
track circuits. (8500 words & fig.) 

1925 656 .256.2 


Proceed, Inst. Ry. Signal Eng., part 1, Febr.-Aug., p. 103. 


LASCELLES (T. S.). Lock and block. (10 600 
words, 1 table & fig.) 


Railway Age. (New York.) 
1925 313 385 (.73) 
Railway Age, No. 1, January 3, p. 52 
PARMELEE (J, H.). — A statistical review of the 
railroad year 1924. (7300 words, 7 tables & fig.) 


656 .253 (.73) 


1925 
Railway Age, No. 1, January 3, p, 97. 


DUNN di, He). Automatic train control progress. 
(3 500. words, 2 tables & fig.) 


34 — 
1925 385. (09.3 (. 
Railway Age, No. 1, January 3, p. 114. 


FRASER (W. H.). — 100 years of British fait 
(3500 words, 5 tables & fig.) 


1925 
Railway Age, No. 2. January 10, vp, 177. 
JONES (G. F.) & HALE (T. L.). — Turbo a 
condensing locomotive. (2200 words & fig.) 


1925 656 .253_ ( 
Railway Age, No. 2, Pee 10, p. 183. 

Great Northern installs train control. 
& fig.) 

1925 
Railway Age, No, 3, January 17, p. 223. 


621 . 


(3 000 wo 


621 .335 (/ 


N. Y. C. electric freight locomotives. (1000 wo 
& fig.) | 
1925 625 .142.2 (.73) & 691 ( 


Railway Age, No. 5, January 31, p. 310. 
Treating five charges of timber in eleven hours, (2 
words & fig.) 


1925 
Railway Age, No. 5, January 31, p. 321. 
STUMPF (J.). — Diesel-electric locomotive for 
Russian Government. (2 200 — & fig.) 


1925 621 .132.5 (s 


Railway Age, No. 6, February 7, p. 353. 
D. & H. high pressure locomotive. (2800 words & i 


1925 621 .132.8 C 
Railway Age, No. 7, February 14, p. 401. F 


Two-car gasoline motor train for local service ; 
main line. (900 words & fig.) 


1925 621 .133.7 (4 
Railway Age, No. 8, February 21, p. 468. 


PLANT (LL. G.). — Locomotive feedwater heati 
(3400 words & fig.) 
1925 a 624 1 ( 


Railway Age, No. 10, March 7, p. 557, 


BRYSON (G. G). — Tamping, dragging and rolli 
consolidates new fill, (83000 words & fig.) 
1925 656 .257 ( 


Railway Age, No. 15, March 14, p. 733. 
MORGAN (H. G.). — Signaling two tracks to 
city. (1400 words & fig.) 


1925 
Railway Age, No. 16, March 21, p. 781. 


Large concrete plant Shion on track elevat 
work, (2500 words & fig.) 


1925 
Railway Age, No, 17, March 28, p. 823. 
Union Pacific builds large shops of timber and shi 
iron. (3200 words & fig.) 


1925 
Railway Age, No. 17, March 28, p. 836. 
Bombay suburban electrification, (2200 words & 


725 33 Gi 


621 33 (6 


1925 625 13 (.73) 
Railway Age, No. 18, April 4, p. 875. 
ARMSTRONG (A. 5.). Rebuilding the 
River bridge. (2900 words & fig.) 


S1925 

‘Railway Age, No. 18, Meri 4, p. 881. 
POST (W. M.). — Relieving congestion by signals 
on the Pennsylvania. (2700 words & fig.) 


1925 * 725 .45 (.73) 
ailway Age, No, 19, April 11, p. 928. 

_ Central of Georgia coach shops have efficient layout. 
(1 800 words & fig.) 


— 1925 

Railway Age, No. 20, April 18, p. 971. 
Long engine runs on the Burlington. 
tables & fig.) 


1925 

Railway Age, No. 21, April 25, p. 1021. 
_ DE MERITT (E. B.). — Train orders eliminated by 
signals on busy single track, (1700 words & fig.) 

— 1925 656 .254 (.73) 
ailway Age, No. 22, May 2, p. 1095. 

The automatic printing telegraph for intra-city bu- 
siness. (1 200 words, 1 table & fig.) 


White 


656 .256 (.73) 


62a Stl) 


(2500 words, 


656 .257 (.73) 


621 .138.2 (.73) 
Railway Age, No. 22, May 2, p. 1097. 

| New eoaling station has car loading facilities, 
words & fig.) 
| 1925 
KRailway Age, No. 22, May 2, p. 1099. 

' WALKER (E. B.). — New catenary construction on 
the Canadian National. (2 200 words & fig.) 


(1 200 


621 .332 (.71) 


1925 621 .335 (.73) & 621 .4 (.73) 
Railway Age, No. 23, May 9, p. 1135, 

' Gas electric car for the New Haven. 
& fig.) 

1925 

ailway Age, No, 23, May 9, p. 1143. 
Car retarders in hump yard effective in winter. (1700 
ords & fig.) 


1925 ' 
ailway Age, No. 24, "May 16, p. 1197. 
Three-cylinder locomotives on American railroads. 
4(2 900 words, 7 tables & fig.) 


1925 621 138.5 (.73) & 621 .139 (.73) 
Railway Age, No, 25, May 23, p. 1263. 

SILLCOX (L. K.). — Economics of shopping loco- 
motives. (4200 words & fig.) 


(2600 words 


656 .257 (.73) 


621 .134.1 (.73) 


Railway Engineer. (London.) 
1925 621 .9 (.42) 


ory Engineer, April, p. 113, 
New machine tools at measter works, London & 
North Eastern Railway. (4700 words & fig.) 


’ 


XII—11 


1925 656 .253 (.42) 


Railway Engineer, April, p. 130. 
Harrow to Rickmansworth signalling, Metropolitan 
and Great Central Joint line. (1900 words & fig.) 


1925 624. (01 (.51) 


Railway Engineer, April, p. 133. 
Standardisation of bridge design on Chinese Govern- 
ment Railways. (1600 words & fig.) 


1925 
Railway Engineer, May, p. 149. 
A modern railway wagon building works. 
words & fig.) 


1925 
Railway Engineer, May, p. 162. 
The Dunlop superheated « aero-steam » locomotive. 
(1300 words & fig.) 


621 .7 (.42) 


(4800 


621 .132.8 (.73) 


Railway Engineering & Maintenance. (Chicago.) 


1925 625 .143.3 
Railway Engineering & Maintenance, February, p. 44, 


GREENE (A. L.). — What the lack of standardiza- 
tion of track bolts costs. (3000 words & fig.) 


1925 625 142.2 & ‘691 
Railway Engineering & Maintenance, February, p. 57. 


Wood Preservers discuss problems at annual con- 
vention. (8 200 words, 1 table & fig.) 


1925 621 .138 (.73) 
Railway Engineering & Maintenance, April, p. 139. 

HAYDOCK (C.). — Pennsylvania constructs large 
dam to insure water supply. (2400 words & fig.) 


1925 625 .154 (.73) 


Railway Engineering & Maintenance, April, p, 145. 
TOWNE (E. W.). — Renewing a turntable in five 
hours. (700 words & fig.) 
1925 625 .144.4 (.73) 
Railway Engineering & Maintenance, April, p. 148. 
Canadian Pacific ballasts track at rate of a mile a 
day. (1200 words & fig.) 
1925 . 625.13 (.73) 
Railway Engineering & Maintenance, April, p. 154. 
CRAMER (Ff, H.). — Thorough plan insures suwecess 
of viaduct erection. (1300 words & fig.) 
1925 625 .172 (.73) 
Railway Engineering & Maintenance, May, p. 181. 
Santa Fe makes exhaustive study of chemical weed 
killing. (2300 words, 1 table & fig.) 
1925 625 .13 (.73) 
Railway. Engineering & Maintenance, May, p: 187. 
SALMON (J. M.). — Falsework permits erection of 
bridge without obstructing traffic. (800 words & fig.) 
1925 725 .33 (.73) 
Railway Engineering & Maintenance, May, p. 191. 


New water facilities at Russell, Ky. insure adequate 
supply. (2300 words & fig.) 


a Railway. (1000 words & i fig.) 


Railway Gazette & Nene No. 5, January 30, p. 129. 


in South Africa. (4600 words, 1 table & fig.) - 


- words, 1 table & fig.) 


bley. (1400 words, 3 tables & fig.) aa cy 300 we 
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3 400 H. ips Diesel locomotive, “(300 wanda & fig. ) RS 


1925 yer 621 132.8 (68) ! 
Taare Gazette & News, No. 4, January 23, p. 102. | 
« Garratt » locomotives on the New Cape Central 


PALMER (C. He). — 
| other Eur ‘opean countries. 


1925 


1925... 621 .33 (54) 
Railway Gazette & News, No 4, January 23, 'p. 107, 


Suburban railway electrification on the G. I. P. Bail 
way. (2300 words & fig.) ; 


1925 621 .33 (.68) 


The “British Rail way 
tables.) - 3 


1925 


Railway Gazerte & Newer 


Noteworthy locomotive i V 
(1 300 words: & fig.) ghee 


1925 eae 
| | Railway Gazette & News, No, 1, 


International Railway Congest in 
words.) en 


1925 


HOY (Sir William W.). — Railway electrification 


1925 Pan +3 law te) 
Railway Gazette & News, No. 6, February 6, p. 164. 
Hot-water washing for locomotive boilers. (1300 


1925 621 .132.8 (.481) 
Railway Gazette & News, No. 7, February 13, p. 198. 


Petrol-driven rail motor vehicles for the Norvegian 
State Railways. (700 words & fig.) 


1925 621 .132.8 
Railway Gazette & News, No. 8, February 20, p. 234. 
_ The internal-combustion locomotive, (3500 words.) 


“1925 385. (09.3 (.42) 
Railway Gazette & News, No. 11, March 13, p. 359. 
The railway jubilee of 1875. (8000 words & fig.) 


1925 621 .33 (.42) 
Railway Gazette & News, No. 12, March 20, p. 401. 

The world’s greatest suburban electrification. (2900 The thre Sais 
words & fig.) | words & fig.) 

1925 385 .4 (.931) | 1925 
Railway Gazette & News, No. 12, March 20, p. 405. 


Royal commission on New Zealand railways. (2400 
words, 2 tables & fig.) 


1925 621 oa4a) 
Railway Gazette & News, No. 14, April 3, p. 474. 
Southern Railway electrification, (1000 words & fig.) 


1925} 385. (09.2 
Railway Gazette & News, No, 15, April 10, p. 506. 


Sir William Mitchell Acworth, M. A., ‘KOS 1 I 
(900 words & DOreEar) 


1925 656 222.5 (eae 
Railway Gazette & News, Ne 16, April 17, p. 528, 
Manipulation of heavy passenger traffic at Wem- 


(300 words & te 


1925. 385. (06. 4 ( 
gees Gazette & oc) No. 


te 


O higdlpeeaes eats 


esuliepaen electritid ike on ar “Said ay 
(3 400 words & figs)” , we 


Railway Magazine. 


< 


Be 


t — —— 


ALLEN (c. J. Bi 


- 


7 
| 


_ i) 


™ 


if 


Vor Os ae 

), — Ramsay turbo- 

&. fig.) 
“ 7621 .132.5° (73) |) 

Engineer, February, p. 79. 

en >, a high pressure locomotive. 


ical 


fy oes S621 tals) | 
ical Engineer, March, p. 165. 
uilds modern equipped loomotive shops. 


peer ee 625.210. (73) 
Engineer, April, p, 202. 
| dynamometer car. (1900 words 


; age: 621 .133.7 (.73) 
jeal Engineer, April, p. 206. 
_— Locomotive feedwater heating. 
625. .251 (.43) 
Me ical Engineer, April, p. 209. 

State Railway’s brake tests. (1800 words 


apie 21 625 .232 (.73) 
chanical Egineer, April, p. 223. 
cars for the D. L. & W. (1500 words & fig.) 
ne 621 131.1 (.73) 
] Engineer, May, p. 261. 
runs on the C. B. & Q. (2500 words, 


9% sere oie m6 2 koe 73) 
Mechanical Engineer, May, p. 267. 
2-8-4 ‘type locomotive. (2900. words, 


‘ —_—— 


chanical Engineer, May, p. 280. 


fig.) oes ¢ 4 


(3700 words & fig.) 


+625 .26 (.73) | 


coach maintenance at Hoboken, N. J. | 


(09.3 (42) | 
5 <h x = 


Railway Review. (Chicago.) 


1925. ‘i 


Southern Railway opens new shops at Birmingham. 


1925 621 .132.1 (.73) 
Railway Review, No. 1, January, p. 29. : 
Locomotive equipment in the year 
& fig.) 


1924. (Tables 


1925 625 
Railway Review, No. 1, January 3, p. 43, : 
Car equipment in the year 1924. (Tables & fig.) 


1925 621 .132.5 (.73) 
Railway Review, No. 2, January 10, p. 108. 
Santa Fe type locomotives for Baltimore & Ohio. 
(2.600 words, 1 table & fig.) ap 


1925 621 .132.8 (.434) 
Railway Review, No. 3, January 17, p. 145. 

ZOBLLY (H.). — The Zoelly turbine-driven locomo- 
tive. (7000 words, 1 table & fig.) ; 


1925 
Railway Review, No. 3, January 17, p. 156. 


+ k * 7 
a9] . WUE wit tT - 
200 words: aie 

ae if ; we << 
ates : 725 33. (.73)_ 
| Railway Review, No. 1, January 3, p. 20. ary 


23 (.73) & 625 .24 (.73) 


7 
o--.™ 


=e 


624. (OL 


HAGGANDER (G, A.). — The waterproofing of 


railroad bridges. (7 400 words.) 


1925 625 .616 (.73) 
Railway Review, No, 4, January 24, p, 179. 

Denver & Rio Grande Western R. R. 2-8-2 type 
narrow gauge locomotive. (2800 words, 1 table & fig.) 


1925 : 
Railway Review, No. 4, January 24, p. 190. 


DALSTROM (0. F.), — Reconstruction of the Blair 


bridge. (7000 words & fig.) 
1925) . 621 132.8 (.73) 
Railway Review, No. 4, January 24, p. 201. 


New motor train delivered to Chicago Great Western. 


(1800 words & fig.) 
1925 


627 (.71) 


| Railway Review, No. 5, January 31, p. 217, 


PORTER (J. W.). — A comprehensive water supply 


program. (3400 words & fig.) 


1925, :, 
Railway Review, No. 5, January 31, p. 229, 


New express refrigerator car, Great Northern Ry. 


(1400 words & fig.) 


625 .13 (.73) 


625 .244 (.73) 


= ee ee 
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1925 656 .253 
Railway Review, No, 5, January 31, p. 237. 

The fundamentals of automatic train control. 
words. ) 


1925 725 .oo (73) 
Railway Review, No, 6, February 7, p. 257. 


New passenger car repair shops and stores buildings 
for Wabash Railway, (4500 words & fig.) 


1925 621 .132.5 (.73) 
Railway Review, No, 6, February 7, p. 270. 

Locomotives of improved design increase ’ton miles 
and lower operating cost, (1000 words & fig.) 


621 .134.1 


(5 000 


1925 
Railway Review, No. 7, February 14, p. 297. 
Flexibility of the three-cylinder principle demon- 
strated by application in 1924. (1500 words & fig.) 


1925 625 142.2 & 691 
Railway Review, No, 7, February 14, p. 304, 


HOWALD (A. M.), — A new wood treating process. 
(4200 words, 10 tables & fig.) 


1925 621 .132.8 (.73) 
Railway Review, No, 7, February 14, p. 318, 

New high-power gasoline motor car train. 
words & fig.) 

1925 621 .33 (.73) 
Railway Review, No. 8, February 21, p. 335. 

SMITH (H. K.). — The Virginian Railway electri- 
fication. (3200 words & fig.) 


(3 000 


1925 621 .132.8 (.71) 
Railway Review, No. 8, February 21, p. 348. 

Self-propelled car service on Canadian National Rail- 
ways. (2700 words & fig.) 


1925 621 .132.7 (.73) & 656 .212.6 (.73) 
Railway Review, No. 8, February 21, p. 361, 

Electric pusher locomotives in ore dock service. 
words & fig.) 


1925 625 .235 (.73) 
Railway Review, No. 9, February 28, p, 373. 

Santa Fe superintendent’s all-steel business car, 
(1900 words & fig.) 


(450 


1925 621 .33 (.73) 
Railway Review, No. 9, February 28, p. 378. 

Economic advantages of railway electrification. 
(3200 words, tables & fig.) 
"1925 725 33 (.73) 


Railway Review, NG 10, March 7, p. 426. 


New engine terminal of the New York Central Rail- 
road at Selkirk, N. Y, (7500 words & fig.) 

1925 aw 624 .62 (.73) 
Railway Review, No. 10, March 7, p. 448. 

Michigan Central R, R. completes Niagara arch. 
(5 700 words & fig.) 


} 


1925 625 .13 2 
Railway Review, No. 11, March 14, p. 491. 

Lining the Connaught tunnel, C. P, Ry. (4200 words 
& fig.) ‘ 


1925 Tae 625 .144 (.73) 
Railway Review, No, 11, March 14, p. 497. 

WEISS (C.). — Speed records in rail laying, (2200 
words. ) i 


1925 621 .138.2 (.73) 
Railway Review, No, 11, March 14, p. 499. 

Facilities for fuel oil for locomotives. (4600 words 
& fig.) 

1925 
Railway Review, No. 11, March 14, p. 504. 

Experience with 130-Ib, rails on the Bessemer & Lake 
Brie R. R. (1500 words & fig.) 


1925 656 .212.5 (.73) 
Railway Review, No. 11, March 14, p. 506. 

New Ottawa yard, Pere Marquette R. R. (1600 words 
& fig.) 

1925 625 .245 (73) 
Railway Review, No. 12, March 21, p. 557. 

Unit containers in freight transportation. 
words & fig.) 

1925 621 .132:3) "Ciaa 
Railway Review, No. 13, March 28, p. 599. 

C. I. & W. R. R. Pacific type passenger locomotives. 
(2 200 words & fig.) 


1925 
Railway Review, No, 14, April 4, p. 639. 


High ratio of revenue load to light weight in ore car 
equipment, (2300 words & fig.) 


1925 625 .144 (73) 
Railway Review, No. ‘15, April 11, p. 679. 
Laying rail in winter. (3300 words & fig.) 


1925 621 132.3 (54) & 621 132.5 (54) 
Railway Review, No. 15, April 11, p. 689. 


New locomotives for Bombay Baroda & Central. 
India Railways. (1100 words & fig.) ; 


1925 621 33. (.83) 
Railway Review, No, 16, April 18, p. 722. 


HERSHBERGER (D,. C.). — Electrification of the 
Chilean State Railways. (4600 words & fig.) | 


1925 625 .245 (.73) 
Railway Review, No. 16, April 18, p. 729. 

ae design of A, R, A. class IV tank car. (2 400 
words & fig.) 

1925 656 .254 (.73) 
Railway Review, No, 16, April 18, p. 734. 

ENNES (S8.). — Dispatching trains by signal indica- 
tion. (4200 words.) 


1925 621 .335 (.73). 
Railway Review, No. 16, April 18, p. 741. ‘ 

CANDEE (A, H,). — A new type gas-electric car f 
the Reading Company, (1200 words & fig.) 


625 .143.1 


(3.800 


625 .24 (.73) 


621 .133.4 (.73) & 621 .133.5 (.73) 
tailway Review, No. 17, April 25, p. 757. ° 

' Steam pipe and smoke box arrangement on some 
modern locomotives. (4200 words & fig.) 


—-1925— 656 .254 (.73) & 656 .255 (.73) 
‘ailway Review, No. 17, April 25, p. 765. 

GRIFFIN (H. W.). — Train operation by signal indi- 
ation only, (3300 words & fig.) 


1925 621 .132.8 (.73) & 621 .4 (.73) 
Railway Review, No. 17, April 25, p. 771. 

C. & N. W. Ry. converts passenger coach into gas 
aotor car. (2700 words & fig.) 


| 1925 
Railway Review, No. 18, May 2, p. 799. 


An epoch making advance in locomotive design. 
5000 words & fig.) 


621 .131.2 


1925 621 .132.8 (.73) & 621 .4 (.73) 
tailway Review, No. 18, May 2, p. 815. 

BRENNAN (E. J.). — Trend in motor car design 
steam railroads. (2200 words & fig.) 


» 1925 656 .253 (.73) 
wailway Review, No. 18, May 2, p. 818. 

WIGHT (S. N.). — Signaling at the age of matu- 
ity. (2500 words & fig.) 


192 ~- 

jailway Review, No. 19, May 9, p. 845. 
‘WATSON (T. P.). — Practical application of field 
pntrol of concrete. (3500 words & fig.) 


t21._.9 (.73) 


Railway Signaling. (Chicago.) 


| 1925 656 .253 (.73) 
hailway Signaling, January, p. 6. 


' Great Northern train control. (3500 words & fig.) 


1925 

awilway Signaling, February, p. 45, 
WANAMAKER (E.), — Maintaining automatic train 
ontrol equipment on locomotives. (2900 words & fig.) 


656 .253 (.73) 


1925 

sailway Signaling, March, p. 83. 
|CHRISTOFFERSON (C. A.). — A fourteen-year 
gnaling program on 2225 miles or 76 per cent of 
. P. Main line. (5000 words, 3 tables & fig.) 


656 .256 (.73) 


| 1925 
ailway Signaling, March, p, 90. 
CORCORAN (J. J.). — Electric interlockers for 
amp yards. (2200 words & fig.) 


(1925 

ailway Signaling, March, p. 95. 
HOLT (T.). — Interlockings of new Chicago station. 
5000 words & fig.) 


¥% 


656 .257 (.73) 


656 .257 (.73) 


ay — 


1925 
Railway Signaling, March, p. 108. 


POST (W. M.). — Relieving congestion by ‘signals. 
(2700 words & fig.) 


1925 
Railway Signaling, May, p. 174. 
PHINNEY (R. M.), — Color-light signals on C. & 
N. W. (3 600 words & fig.) , 


656 .25 


656 .251 (.73) 


1925 656 .254 (.73) & 656 .255 (.73) 
Railway Signaling, May, p. 184. 

GRIFFIN (H. W.). — Eliminating the written train 
order. (3 400 words & fig.) 


1925 656 .254 (.73) & 656 .255 (.73) 
Railway Signaling, May, p. 190. 

DE MERRITT (EK, B.). — Signals eliminate train 
orders on busy single track. (1600 words & fig.) 


1925 656 .253 (.73) 
Railway Signaling, June, p. 214. 
ECK (W. J). — Southern installs train control. 


(4800 words & fig.) 
1925 
Railway Signaling, June, p. 223. 
RICHARDS (D. W.). — N. & W. train control in 
service. (3400 words & fig.) 


656 .253 (.73) 


—— 


1925 656 .254 (.73) 
Railway Signaling, June, p. 236, 
FORSHEE (I. ©.). — Communication in railroad 


operation. (4 800 words.) 


In Italian. 


Annali dei lavori pubblici. (Roma.) 


1925 624 .51 .(.73) 
Annali dei lavori pubblici, maggio, p, 455. 

Due grandiosi ponti sospesi sull’Hudson nello Stato 
di New-York, uno costruito a Bear Mountain, l’altro 
progettato a New-York. (1500 parole, fig. & tavole.) 


625 .612 


1925 
Annali dei lavori pubblici, maggio, p, 466. 
STABARIN (A.), — Note circa gli scartamenti, in 
ispecie per le ferrovie coloniali, nonché intorno ad 
aleuni sistemi in uso pel percorso di vagoni su linee 
a scartamenti diversi. (5 200 parole.) 


1925 621 .133:7 
Annali dei lavori pubblici, maggio, ip. 473. 

Tl riscaldamento dell’acqua di alimentazione delle 
locomotive. (1900 parole & fig.) 


1925 
Annali dej lavori pwbblici, giugno, p, 521. 
GHERARDELLI (L.). — Sullequilibrio delle Jastre 
piane elastiche, (3500 parole.) 


62. (O01 


1925 624 52 (.599) 
Annali dei lavori pubblici, guigno, p. 534, 

L’allargamento del Ponte Doumer sul fiume Rosso 
ad Hanéi (YTonchino). (800 parole & fig.) 


1925 624 1 (.494) 
Annali dei lavori pubblici, giugno, p. 537. 

Rinforzo médiante sottofondazione della pila mediana 
di un ponte ferroviario sul Reno a Basilea. (500 parole 
& fig.) 


Rivista dei trasporti. (Milano. ) 


1925 656 .253 
Rivista dei trasporti, febbraio, p, 20. 

LASCELLES (T, S.). — Segnali ferroviari luminosi. 
(2900 parole & fig.) 

1925 625 .111 
Rivista dei trasporti, marzo, p, 36. 

'BALATRONI (F.). — Considerazioni economiche 


sulla scelta dei tracciati ferroviari. (5 000 parole, 1 qua- 
dro & fig.) 


1925 385 .11 
Rivista dei trasporti, maggio, p. 67. 

QUAGLIA (G.). — Sul confronto dei tracciati ferro- 
viari. (7400 parole, 1 quadro & fig.) 

1925 621 .33 


Rivista dei trasporti, giugno, p, 83. 
VALLAURI (R.). — In materia di « norme » per 
motori di trazione, (10000 parole & fig.) 


1925 
Riyista dei trasporti, luglio, p. 98. 


313 .385 


Modelli di statistica ferroviaria. (1600 parole & 
11 tavole.) 
1925 625 .13 (01 


Rivista dei trasporti, luglio, p. 102. 

BALATRONI (I.). — Metodo grafico approssimato 
per la determinazione degli imbocchi della galleria di 
sommita nelle ferrovie di valico. (1500 parole & fig.) 


Rivista tecnica delle ferrovie italiane. (Roma.) 
1925 625 151 & 625 .154 
Rivista tecnica delle ferrovie, 15 febbr.-15 marzo, p. 37. 


Dispositivo di binari a stella per la giratura delle 
locomotive. (1700 parole & fig.) 

1925 385 .581 (.43) 
Rivista tecnica delle ferrovie, 15 febbr.-15 marzo, p. 41. 

BELMONTE (L.). — La regolazione del lavoro nell’ 
esercizio delle ferrovie germaniche. (2600 parole.) 


1925 625 13 (.45) 
Rivista tecnica delle ferrovie, 15 febbr.-15 marzo, p. 47. 
GOTELLI (R.) & NARDI-GRECO (C.). — Raddop- 
piamento del binario sul tronco S, Margherita-Zoagli 
della linea Genova-Spezia.(2 800 parole, 1 quadro & fig.) 


4) — 


1925 385. (08 (4 
Rivista tecnica delle ferrovie, 15 febbr.-15 marzo, p. — 
Le ferrovie dello Stato nell’esercizio 1923-24. (3 
parole.) 


1925 385. (07.2 a 
Rivista tecnica delle ferrovie, 15 febbr.-15 marzo, p. + 

La funzione e V’opera dell’ Istituto sperimentale de 
Ferrovie dello Stato. (10700 parole, 1 quadro & fis 

1925 625 .13 (.4 
Rivista teenica delle ferrovie, 15 febbr.-15 marzo, p, ! 

VALENTI (L.). — Efflussi di gas in galleria. (7 
parole & fig.) 

1925 385. (09.3 (4 
Rivista tecnica delle ferrovie, 15 aprile, p, 109. 

LA GUARDIA (L.). — I] centenario della pri 
ferrovia del mondo. (2400 parole & fig.) 


1925 385. (07.2 (4 
Rivista tecnica delle ferrovie, 15 aprile, p. 120, 

PERETTI (E.). — Il contributo dell’ Istituto spe 
mentale delle ferrovie dello Stato alla guerra d’Ital 
(5 500 parole & fig.) ‘ 


1925 656 .2 
Rivista tecnica delle ferrovie, 15 aprile, p. 140. 


DORATI (S.). — Circuiti di binario e illuminazio 
Wapproccio dei segnali. (6500 parole & fig.) 


1925 385 .113 (.4 
Rivista tecnica delle ferrovie, 15 maggio, p. 165. 

TOSTI (L.). — Quantita e prodotto dei viaggiate 
della rete dello Stato. (2400 parole, quadri & fig.) 


1925 656 .253 (.4 
Rivista tecnica delle ferrovie, 15 maggio, p. 177. : 

CORBELLINI (G.). — Su di un nuovo tipo di ri 
titore-registratore della posizione dei segnali fissi de 
via in cabina delle locomotive, (4500 parole & fig.) 


1925 385. (09.1 (.45 + .49: 
Rivista tecnica delle ferrovie, 15 maggio, p. 189, 

La ferrovia italo-svizzera Domodossola - Locart 
(1800 parole & fig.) 


1925 656 . 
Rivista tecnica delle ferrovie, 15 giugno, p. 213. 
PALMIERI (G. G.). — Del segnalamento ferroviat 
per un esercizio ad alte velocita. (13 400 parole, quat 
& fig.) : ' 
1925 
Rivista tecnica delle ferrovie, 15 luglio, p. 261. 
ARANGI (G.). — Ricerche sperimentale sulle 
tenzi al moto incontrate da un convoglio su bin 
insabbiato. (5600 parole, 1 quadro & 1 tavola.) 


1925 313 .385. ( 
Rivista tecnica delle ferrovie, 15 luglio, p. 296.  — 

"GIOVENE (N.). — La statistica internazionale 
ferrovie. (3900 parole.) : 


In Spanish. 


Revista de obras pttblicas. (Madrid.) 


1925 624 (.460) 
‘vista. de Obras Publicas, n° 2, 15 de enero, p. 36. 


FUNGAIRINO (E.). — Nuevos puentes sobre el rio 
anzanares. (1600 palabras & fig.) 


1925 624. (01 
evista de Obras Puiblicas, n° 5, 1° de marzo, p. 98. 


Montaje del puente de la Florida sobre el rio Gua- 
lete Provincia de Cadiz. (750 palabras & fig.) 


(1925 656 .251 (.460) 
‘evista de Obras Publicas, n° 5, 1° de marzo, p. 100. 
‘WAIS (F.). — Instalacion de sefiales luminosas en 


-vrampa de Pajares, linea de Leén a Gijon, de los 
mrocarriles del Norte. (2500 palabras & fig.) 


(1925 625 .142 
vista de Obras Publicas, n° 6, 15 de marzo, p. 115. 

=MENDIZABAL (D.). Algunas consideraciones 
rea de la longitud de las' traviesas para via normal. 
3500 palabras & fig.) 


1925 721 9 (01 
evista de Obras Publicas, n° 6, 15 de marzo, p. 119. 
‘FERNANDEZ ALVAREZ (F.). — Nota sobre el 


‘culo de nervios de hormigon armado, (1600 pala- 
tas & fig.) 


(1925 691 
vista de Obras Publicas, n° 7, 1° de abril, p. 141. 


PMARGARIT (A.). — La calidad de los cementos. 
’300 palabras.) 


1925 625 .13 
fevista de Obras Puiblicas, n° 9, 1° de mayo, p. 181. 
MENDIZABAL (D.). — Sustitucién del puente me- 
ilico sobre la Rambla del Carricalejo por una obra 
» hormigén armado. (1500 palabras & fig.) 


1925 625 .13 
evista de Obras Publicas, n° 9, 1° de mayo, p. 189. 
|SERRA ANDREU (G.). — Sustitucién de un tramo 
etalico en el kilometro 417 de la linea de Madrid a 

rtagena, (1100 palabras & fig.) 


51. (08 
vista de Obras Publicas, n° 10, 15 de mayo, p. 200. 
-KRAHE (A.). — El planimetro Prytz. (1800 pala- 


Sb 29 ee 


1925 : 656 .211 
Revista de Obras Publicas, n° 12, 15 de junio, p, 263. 
MENDIZABAL (D.). — Urbanismo, Origenes de cir- 


; culacion. Estaciones de clasificacién y viajeros. (6 800 


| 


2 


palabras & fig.) 
1925 656 .254 


Revista de Obras Publicas, n° 16, 15 de agosto, p. 369. 

MONTALVO (C.), — Disposicién que convendria 
adoptar en las seflales de proteccién de las estaciones 
ferroviarias para mayor seguridad en la cireulacién de 
trenes. (1700 palabras & fig.) 


In Dutch. 


De Ingenicur. (Den Haag.) 
1925 
Ingenieur, N* 12, 21 Maart, p. 246, 
MONDT (P. L. A.). — De decimale indeeling van de 
boekerij van het Koninklijk Instituut van Ingenieurs. 
(3 500 woorden.) 
1925 
Ingenieur, N’ 13, 28 Maart, p. 266. 
GRATAMA (B. M.). — Overbrugging van de haven 
van Sydney. (3400 woorden & fig.) 


025 4 


624 


1925 
Ingenieur, N? 15, 11 April, p. 297. 
WESTENDORP (F.). — Een nieuw tijdperk van 
stoomtractie voor ‘de hoofdspoorwegen, (7500 woorden, 
1 tafereel & fig.) 
1925 
Ingenieur, N* 23, 6 Juni, p. 487. 
VAN WISSELINGH (T. H). — De boogbruggen over 
het Maas-Waalkanaal. (2000 woorden & fig.) 


621 13 & 621 335 


621 .63 (.492) 


1925 624 .8 (.492) 
Ingenieur, N* 23, 6 Juni, p. 490. 

SCHIJFSMA (H. A.). — De hefbruggen over het 
Maas-Waalkanaal. (1800 woorden & fig.) 

1925 621 .33 (.492) 


Ingenieur, N* 25, 20 Juni, p. 521. 

VAN LESSEN (H. J.). — De electrische inrichting 
van den spoorweg Leiden ’s Gravenhage en het nieuwe 
electrische materieel der Nederlandsche Spoorwegen. 
(6300 woorden & fig.) 


De Locomotief. (Amsterdam.) 
1925 
De Locomotief, N* 16, 22 April, p. 122. 
Een practische vinding. (350 woorden & fig.) 
1925 


De Locomotief, N* 27, 8 Juli, p. 209. 
Wiel en spoorstaaf. (6800 woorden & fig.) 
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Report No. 2 (all countries, except America and the British Empire), by 

G. FORTE wn a em ee 
Report No: a3” .(Americay)). ibiyie Bm Wie ol HY a ee fe March. 


Special sreport; tbyG.,. POR UNE os. tn snr tel ira ce June. 


eo 7 q 
“Vol. vu. 2 aie: 18. ~ PUBLISHED EVERY MONTH. December 1925. 


Yearly prepaid Spices Fell cnt eae 9 $10 _(including postage). 


BULLETIN 


OF THE 


ANTERNATIONAL RAILWAY CONGRESS 


ASSOCIATION: 


(ENGLISH EDITION) | 


(QRaHY ef FRE 


[ 385. (05 SEB 2 1926 


2 : Py amet vl dt vem te ~ 
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EDITORIAL OFFICES : Permanent Commission of the Association, 
74, rue du Progrés, Brussels. 


PUBLISHER : M. WEISSENBRUCH Co., Ltd., Printer to the King, 
49, rue du Poingon, Brussels. 


SUBSCRIPTIONS MAY BE SENT ALSO TO P. S. KING AND SON, Ltd. 
PARLIAMENTARY AND GENERAL BOOKSELLERS 


2 and 4, Great Smith Street, Westminster, 8. W., London. 


All original articles and papers published in the BULLETIN are copyright, 
except with the consent of the authors and the Committee. 


An edition in French is also published. 
Price of this single copy: 6 sh. = $1.25 (not including postage). 


EFFICIENT FREIGHT SERVICE 


IS HAD WITH 


THE 


@) [WESTINGHOUSE 
ae BRAKE 


in the United States of America, Canada, Mexico, 
New Zealand, New South Wales, etc. 


under ordinary traffic conditions, and the Railway Experts of France, 

Belgium and Italy, have recommended its adoption in Europe (where 

it already predominates in passenger service) as the standard for 
continuous brakes for goods trains. 


The Westinghouse Improved: Triple Valve 


is specially designed for European freight service, 

and enables long loosely-coupled trains to be quickly 

pulled up, and as quickly restarted, without undue 
shocks and surges. 


|” Westinghouse,, mileage exceeds ” Vacuum,, mileage 
by Four to One. 


The Westinghouse Brake & Saxby Signal C° L* 
82, York Road, King’s Cross, LONDON, N. l. 


Associated Companies in > 
America, Australia, Belgium, Canada, France, Germany, Italy, Russia and Spain. 


II 


Railway Signalling 


to meet all conditions 


POWER SIGNALLING 


| all electric or electro pneumatic 


a 


D.C. ano A.C. 


TRACK CIRCUITING | 


AND’ MECHANICAL 
LEVER LOCKING | 


on 


Automatic Signalling 


FOR 


UNDERGROUND 


OR lf 
SUBURBAN TRAFFIC I 


A SPECIALTY 


oe 


The Westinghouse Brake & Saxby SignalCo.,Ltd. 


CHIEF OFFICE : 82, York Road, hing’s Cross, N. 1. (Tel. North 2415, 6 lines.) 


WORKS : London and Chippenbam, Wilts. 
REPRESENTED 
INTINDIA. BY: Saxby & Farmer ({ndia) Ltd., Entally, Calcutta. 


IN AUSTRALIA BY : McKenzie & Holland (Australia) Pty. Ltd. 
MELBOURNE, Victoria and BRISBANE, Queeusland 
The Westinghouse Brake Co. of Australasia Ltd. 
CONCORD WEST, New South Wales 


for Signals. 


yor Brakes. 


—_— ~~ 
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STEAM HEATING NPPARATUS 


The bowden wire control enables fife heater and — 
the control handle to be fixed in any ‘convenient — 
~ position, as all rods, cranks, ete., are eliminated. 


The ribbed heaters give two and three quarter 
times more heating surface than a plas tube. 


- Trains equipped with this system are heated 

- equally throughout, and steam is economised, as, 

when heat has risen to required temperature, steam 
is automatically cut off. 


Carriages fitled with this system can be run in trains of which the remaining vehicles |i] 
are equipped with any other system of heating using a main pipe to convey steam | 
under PIpssunc throughout the train, the ee couplings being used. 


Also water heaters for railway lavatory compartments, 
and locomotive fittings for steam heating. 


. 


“Manttsctrcen in Eagiana by 


The Westinghouse Brake & Saxby Signal ce Be 
82, York Road, King’s Cross, LONDON, N. 1 


WORKS : London & Chippenham 
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LOCOMOTIVES 23 <s . VOITURES A 

Ss tee VOYAGEURS 
ELECTRIOUES GN = : ET = LUXE 
TRACTEURS A ee GONS: 


ESSENCE TENDERS @ TRAVAUX DE. CHAU OR eae E a TRAMWUAYS 
ET MENUISERIE 


SOCIETE 
FRANCO.BELGE 


DE MATERIEL 
DE CHEMINS DE FER 


CAPITAL ‘.10.000.000 fr. 
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Société Anonyme des Ateliers de Constructions de Hal 


 BRIDGES-FRAMEWORKS [°° "Wares ee 


All Kinds of Metallic Constructions 


WAGONS --: Complete installation of NARROW GAUGE LINES 


Code A. B. C., 5th. edition 


Telephone : HAL 18 — Telegrams: ATELIERS-HAL 


Administration of the Belgian State Railways the Marloie-Liége Line. — Bridge over the Ourthe at Hony. 
Please adiress Istters to : Société asonyme des Ateliers de Constructions de Hal, at HAL (Belgium) 


Suit Anonyme i CONSTRUCTION 
et des ATELIERS de WILLEBROECK 


OFFICES : 50, Boulevard du Jardin Botanique, 50, BRUSSELS 


Telegraphic Address : ATELIERS-WILLEBROECK-BRUXELLES ::: Telephone: B. 3425 and B. 17386 


| STRUCTURAL § STEEL WORKS & BOILER FORGE 


Bridges = = Roof trusses - - Tanks - = Gasholders, etc. 


CHANGINGS, CROSSINGS and WAGGONS - - GENERAL ENTERPRISES 


| ee Telegraphic Address ; CONSTRUCTIONS-WILLEBROECK 
| ° u e 
| WORKS at Willebroeck  ....... Telephone : WILLEBROECK 13-.-.-. - 
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I “de eae pull and greater’ all Fou veliabil- 

| steam locomotives. 
rrect superheater — one that not only g gives a high superheat Lemper ‘ature, but also 
ow in maintenance cost is ¢ essential for the realization of the full advantages of Super nenting, 


“RETURN BENDS 


Return Bends constitute an important part of any locomotive 


Pe Fas ee 


aT eae 


; 


superh eater. : iq 
- In the Superheater Company's designs, machine forged steel Ae 
return Jiends are used. Bach return bend is formed integral with the aire 


tubes, forming a loop of the unit, cut of the metal of the tubes 
themselves. No electric or acetylene welding is used. 

_These return bends, cf constant internal area with smooth sur- 
faces, effect an cyen yelocity of steam flow. The smooth external surface 
Avoids ihe collection of soot, ashes or cinders. 


/SUPERHEATER HEADERS 


riations in A a q Spee thro fe vibration. In the 

~- modified through boltheader, additional air space has been 
_ provided between the saturated and superheated compart 

{ meats, which protects the header casting from injury which 
_ might otherwise result from rapid heat transfer. 


HEADER BOLTS 


Bearing in mind that unit joimts ave located in the smoke box the importance 
of freedom from leaks at these joints is evident. 


Header bolts in the Type « A» superheater with nuts clamp the units securely § a 
to the headers. Inasmuch as bolts of low tensile strength will stretch under : 
the selting up of the holding nut, Type « A » superheater header bolts are of : -. 
heat treated steel having a tensile stength of 100,000 lbs. per square inch. These § a 


bolts insure against steam leaks at the header joint. 


— - 


SUPERHEATER COMPANY | 
 (T East 42nd, Street @UES@) NEW YORK, N.Y. US. A, 


For Canada : The Superheater Company, Limited, Montreal, Que. ; : i 
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| fe | “Lieberee ‘ge 
CODES !) A.B.C. 6th. 


Bentley 


For be Usines ef Sue 
_ BELGIUM — 


‘General- Manager : : Georges GOLDSCHMID 


LOCOMOTIVES 


Oe Le oS a ee a ee eee 


MALLET locomotive (1 metre gauge) delivered to the Tajuna Company (Spain) 


Wagons - Tenders" ie 


Steam- boilers a alle Spare- -pieces 


athe 
ae 


; 
_ 


Wheels and axles” 
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| gauges. 


us | Goods wagons or freight’cars ofall | 
types and gauges. 
| Railway bridges, metallic struc- 


tur es. 


4 charibts transbor- 
ioe puree ateliers. 


SCreEWS,. etc. 


- Societé | ALSACIENNE 
de CONSTRUCTIONS MECANIQUES | 
Capital : 33.500.000 francs — te 
Maison ‘fh PARIS, 32, rue de Lisbonne, 8° 
_Usines a Belfort, Mulhouse et Graffenstaden 


“De DIETRICH & ce 
- Sitge Social a Niederbronn ( Bas-Rhin) © 
Maison fondée en 1684 — 
Usines a Reichshoffen (Bas-Rhin) 


Compagnie de FIVES-LILLE 
pour Constructions Mécaniques et Entreprises 
Société Anonyme au capital de 31.000.000 francs 
Sidge Social : 7, rue Montalivet, Paris, ge 
Usines a Fives (Nord) et A Givors (RhOne) 


Anciens Etablissements CAIL 
Capital : 30.000.000 franes 
Siége Socal : 57, rue des Malhurins, Paris, 8¢ 


Usines a Denain © (Nord) 


Z 


NTRACTORS FOR 


s Stadia and electrical locomotives 
~ of all kinds. Tenders. 


t Passenger carriages of all types and 


Travelling cranes, transfer cars and 
factory equipment. 


Rails, sleepers, track’ equipment, 
fish-plates, bolts, plates, coach 


5 Sub-station equipments. 


| Compagnie FRANCAISE 


“Société Francaise de Constructions Mécaniques 


E FER 


Téléphone : ~ 
_ Elysée 16.74 


SUMINISTROS 
Locomotoras 4 vapor de todos los ‘tte 
tipos y eléctricas. Tenders. j 
Coches para viajeros de todas las 
anchuras y de todos los tipos. 
Vagones para mercancias de todas 
las anchuras y de todos los tipos. 
Puentes para Ferrocarriles. — Ar- tae 
maduras metalicas. a 


iy - 

Puentes rodantes, carros transbor- “a 
dadores y aparejos para talleres.. ee 

4 Pe 7 1 _ a 
Carriles, travesaiios, equipos de a 
las vias, eclises clavijas, placas, Ga 
tornillos. : = 
Equipos para estaciones auxiliares ‘ee 
de fuerza. an 


de MATERIEL de CHEMINS de FER 
Société Anonyme au capital de 10.000.000 francs 
Administration : 25, rue de Madrid, Paris, 8° 
Usines W’lvry-Port (Seine) Usines du Tilleul 4 Maubeuge (Nord) — 


Société FRANCO-BELGE 
de MATERIEL de CHEMINS de FER 


Capital : 20.000.000 francs 
Siége Social: 5, rue La Bottie, a Paris, 8° 
Usines a Raismes (Nord) et a La Croyére (Hainaut) 
ee a a 


Société LORRAINE 
des Anciens Etablissements De Dietrich & C'e 


de Lunéville 
Société Anonyme au capital de 38.000.000 francs 
Usines a Lunéville : 
Matériel roulant pour chemins de fer, tramways, etc. 


_ Siége Social : 125, avenue des Champs-Ely ysces. 
a Paris, 8° 


Ca 


Compagnie des FORGES et ACIERIES 
de la MARINE et HOMECOURT 
Capital : 100.000.000 frances 
Direction générale ; 12, rue de la Rochefoucauld, 
a Paris 9 


USINES a Saint-Chamond, La Péronniere, Assailly. Lorette 
et Rives-de=Gier (Loire); au Boucau (Basses*Pyrénées), 
i Homécourt (Meurthe-et-Moselle), Hautmont (Nord), 
Cagliari (Sardaigne) 
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COAL CONSUMPTION 


EXPRESS TRAIN STOCKHOLM-MALMO (373 MILES) CON: 
SISTING OF LOCOMOTIVE, TYPE B,AND 9 BOGIE CARRIAGES. 
AFTER OFFICIAL TESTS OF 1521) CALCULATED GY ENG. 


RK. ZAGER CF THE SWEDISH STATE RAILWAYS. 
( PLAIN BEARINGS 
{skr ROLLER BEARINGS 
SAVING 
PLAIN BEARINGS 922 046.-'8:5-° 
SKF ROLLER BEARINGS [EBs me ome oes 
SAVING 3090 iss 


SUMMER 


WINTER { 


Aktiebolaget Svenska Kullagerfabriken * SKF Industries, Inc., Société des Roulements a Billes SKF 
Gothenburg, Sweden New York City, U. S. A. Paris, France ” 


The Skefko Ball Bearing Co., Ltd Société Belge des Roulements a Billes SKF SKF-NORMA G. m. b. H., 


Luton, England Brussels, Belgium Berlin, Germany 


SKF Companies dre also established in: 
EUROPE: Austria. Czecho-Slovakia, Denmark, Holland, Italy, Jugoslavia, Norway, Poland. Russia, Switzerland. AMERICA; 
Argentina, Brazil, Canada, Cuba, Chile, Mexico, Peru, Uruguay. AFRICA: Algeria, Transvaal Colony. ASIA: China, Java. 
AUSTRALIA. 


SKF also have representatives in the following countries: 
EUROPE: Bulgaria, Esthonia, Finland, Hungary, Latvia, Portugal, Roumania, Spain. AMERICA: Ecuador. AFRICA: Egypt. 
ASIA: India, Japan, Siam, 


36797 
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SCHNEIDER & © 


Head Office: 42, rue d@’Anjou, PARIS (8°) 


WORKS 


Le Creusot 
Le Breuil 
and « Henri-Paul » 
Chalon-sur-Sadne 
La Londe- 
les-Maures 
Havre 
Harfleur and Hoc 
Champagne- 
sur-Seine 
Bordeaux 


Loconiolive « PACIFFC » type or P. L. M. Railway. 


Steam locomotives of every description. — Shunting locomotives. — Electric locomotives for 
passenger and goods trains. — Petrol-driven electric locomotives. — Locotractors for normal 
gauge. — Manganese steel castings for rolling stock. 


-USINES EMILE HENRICOT | 


COURT-SAINT-ETIENNE (BELGIUM) 


STEEL FOUNDRY : Bessemer & Open hearth proceedings. IRON FOUNDRY. 
Total monthly production : 3200 Tons. Number of craftsmen : 1300. 


AUTOMATIC COUPLER PATENTED SYSTEM pee ee eee oe ence ae 


Ondemand of Railway 
companies, the Usines 
Emile Henricot study 
how to apply in the most 
practical way, the new 
coupling system to the 
existing rolling stock 
thus allowing of a period 
of transition. 


OTHER SPECIALITIES = Fsitway snaterial 
* railway material. 
Axleboxes. Buffers. General castings for wagons and 
locomotives, Wheels and axles. Rail lifters, ete. 
Telegraphic address : 
HENRICOT-COURT-SAINT-ETIENNE (Belgium) 
Codes: A. 8, C. 5th Edition, Lieber’s 
Engineering 2d Edition 


a 
} ey 
“ie SRR ST Sa FE ES EE a 
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“age RNONYMEDES A CIERIESD ANGERURA THC ey 
gout eWEAD- OFFICE ar THLLEUR Ge 


WORKS ar TILLEUR ana as RENORY 
EEE O eee 


Hessener and Open Hearth Basic STsev 
INQoTS , BRAMES, Slang , Bloons, Billars ,SHeet Bars 


FLaT Bottom nang... METALLIC SLEEPERS. GROOVED RAILS FoR 
| TRAMWAYS , RAILS FOR MINING PURPOSES AND LIGHT RALS ~ 


FishPcates ana Sore Phares . Axres~Tynes,cr Base Open HeART# 
Steer. Bets of WHEELS AAD AxLEg FOR FAILWAY CARRIAGES AND 
WAGGONG. JOISTS ANGLES, T BARS AND CHANNELS gn VARIOUS ROLLED 
BARS. MEACHANT STEELS, FLATS, ROUNDS ANGLES, ETC. 
SPECIAL Steg. FoR SPRINGS. 
Steer For Weapons , ines, ete. - 
ww Various Hamers Mate acs AND Foraings. . 
< SPECIAL STEELS FOR STAMPING DIE-BLOCKES - 
STEEL AND TRON CASTINGS. - 
Roreine, - ~Miu UULINDERS oF Basic Ucen HEARTH CAST OR WROUGHT ST#GL 
Meraciig Buitnina's PLAnc. 
Brinces avn FRAME WorkK?. 
Ji Rai way Set MATERIAL, POINTS ano CROSSINGS FIR TRAC KS 
a Tann$,Gasonetersetc . Grouln THemae’ slag. 


cal Pa 
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“Conveying System, whieh cr ashes the coal to firing 
ze nd conveys it from the tender to the locomotive. 


fa System, consisting ofa transfer hopper 
levato which receive the coal, divide it, and 
it to wo distributors. 

A Distributing System, consisting of steam jets in | 


- combination with mechanical directing means, for 
reading coal over the grate ar ea as may be required. 


e operation of these various elements can be pre- | 
controlled by the fireman to correctly feed and | 
t jeant to the fire bed so that the rate of com- 


pu ean of the boiler at any time. There i is 
same flexible control of the fire as of the 


hexibility of fuel control is one reason for there 
ig 7200 of our Stokers: in service on 80 railroads. 


oc oF FICES ; 
| Dae York, u. Y, Washington D. G, Chicago, Il 
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1530 to 1535 


a) . YS BAS Se ar eae yoy seb 
WORKS at Charleroi, route de Philippeviile; Marcine‘le Pe criss and payenaneee (Bruxevieska LOGAL OFFICES 2 


: xelles). — LOGAL OFFICES : Charlerol, | 
Brussels, Ghent, Antwerp, Liége & Luxemburg. ‘ ey BY 


OFFICES ABROAD - ENGLAND : 56, Victoria Street, London, S.W.I Telepb. n* Victoria 3662. - 


straat, Apeldoorn. Teleph, 844. — SWITZERLAND : Post Office, Neuchatel. Teleph, 1363. — — NEI 1 
Office ; Dunedin. Branch Offices: Auckland, Wellington, Christchurch, Invercargill, Timaru, Omaru, 


The Falkiner Machinery Co. Pty. Ltd. Sydney, Melbourne, and Brisbane. -- JAPAN: Samuel, Samuel & Com Ltd., Toki 
MANCHURIA : Samuel, Samuel & Co., Ltd., Dairen. — FORMOSA : Samuel, Samuel & Co., Ltd... Taipeh. — 
- Branco, 45, and Rua da Saude, 187, Rio de Janse: Teleph.ne 2898 Norte. 


Main signalling equipment of tne Liége Giillemins station (Angleur side) being built in the Workshops of Charleroi 


| Special Electric Signatling Equipment Department for railways, mines and ironworks | 


Estimates for signalization in railway stations of any importance, according to the A.C. E C. patented system 
Contractors for the Belgian State Railways, the “ Prince-Henri ” railway and the Dutch Railways 
CONSTRUCTORS OF THE THREE- PHASED BLOCK-SYSTEM YA 


Signalling apparatus and equipment for mines, blast furnaces and steel works — 


Insulated wires and cables for power lighting, elepones and ne purposes - i= Armoured cables 


ELECTRIC TRA CTION MATER IAL ° ROTARY CONVERTERS 


| 


| ‘ 

ee 
| 
i 


= 


Sree er yr 
a @ vs 


| Société anonyme) 


fice at t MARCHIENNE-AU: PONT elgiam) 


C hienne-au-Pont Works : 


* “ ? = * 


Sy 


: Martin Steelworks, Rolling Mu Sheet and Plate Mills, 
F Foundries. or 


“Rehon | Works near totes CEance -Meurthe & Moselle) : 


i ee va ~ ____ Blast Furnaces, Thomas BSc S Onksy Rolling ils, Foundries 


‘BRUXELLES, Quai des Charbonnages. 36 
| LILLE, ine de la Bassce, 190° 7 


ee 


& 


FOUNDRY, THOMAS, _ FORGE PIG || RODS: round and square from 3/16” 
IRO up to 7/16”. — 
cae BILLETS, SHEET WIRE ROD from 3/16” up to 7/16” in 


coils of about | cwt. 
| SMALL FLATS. 
| RIVETED GIRDERS, STRUCTURAL 
; SHAPEs of any description 


RAILS of all sections : flat bottomed COLUMNS, INGOT-MOULDS, and 


double headed, grooved, and col- | other CASTINGS up to 4o tons. 
liery-rails, with fittings. a 


JOISTS and GIRDERS up ‘to 500 milli 
metres. 


CHANNELS up to 300 millimetres 


SHEETS, PLATES and GIRDER 
ANGLES of all sections up to 6”. PLATES in Thomas and Martin 
TEES of all sections up to 5 1.8”. Steel: Checkered plates, Tank 
STEEL BARS ; A plates. Ship plates answering the 


ROUND up fo aYormnillimetres requirements of Lloyd’s and Veri- 


‘ | | —. SQUARE up to 210 millimetres. - tas Bureau, 
FLAT up to 150 millimetres wide. BASIC SLAG. 


COALTAR - BENZOL - AMMON UM SULPHATE 


‘Blast Furnaces, Thomas Steelworks, Rolting-Mils, Foundries. 
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BERNE (Suisse) 
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aane 


Speedindicators i | Recadee | 


for Locomotives 


Type HASLER 
Type HAUSSHAELTER 


Type TEL is 


Speedindicator and Recorder 


Speedindicator and Recorder TELOC HASLER ant pyar 


with Signal Recording Device 
with Warning Whistle 


7 
’ ‘ 
. 


ee Seer < 


with Engine-Driver Controlling Device 


gal 
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 Head-Offioe 


“QUGREE (Belgium) 


its, Blast Furnaces, Foundries, Steslworks, Rolling- 


bs: mills, Bridge and Frame-works. — Factory to pulverise 
a THOMAS’ SLAGS under control of the Belgian State 


: Laboratories of Analyses. — _ Special coal, Screened coal, oe 


: Colle, Sereened Briquettes, Tar, Benzol, Ammoniacal 


Sulphate. — Cement. — Castings in all shades. 


ey 


A 
oP 


———~ss«éEllectric Steels 


with Barbaat nickel, chrome-nickel, silicon, crank- shafts, 


} Asia DY Mel 


a ybice) castings for motor car construction — 


Steels : Bessemer ae. Siemens-Martin ‘ 


Ingots, forgings, blooms, billets, sheet-bars, plates and sheets. 


a Rails, fish-plates, sleepers, tramway rails, 
tyres, axles, hammered pieces, blocks for stamping 


: 
'e-) = 


in moulds, ‘Girders, channels, Merchant bars and sections. 


Spring steel, steel for drills for mines and guns. Steel 


244) 


for motor cars. — Rods for wire-drawing. — Hoop-iron. "a 
‘ Fencing-standards. — Steel-pilings. — Rivetted girders. 


Frameworks and bridges. 


SAY YOU SAW IT IN THE ( BULLETIN )). ‘ <a 


USINES 


Société anonyme. - UA cROVERE @ 


DEP*t STEELWORKS. ‘AND. ROLLING- MILLS 


Ingots; blooms, billets, sheet- bars: of small and medium: sections, of Open- verre 
basie Steel. — Joists, Channels, Angles, Rounds, Squares. ete. — Steel for rein- 
forced conerete work = ope OF quality” for pipes, springs, fishbolts and nuts, cold 
rolled and bright dre awn Steel. — Tron for bolts and nuts making, horseshoes, etc. 


DEPT BOLTS AND NUTS. et REP 
Rails accessories ing large, medium “and_ small sections : “fishbolts hae nuts, 
screwspikes, dogspikes. — Bolts and nuts, black, turned or bright, rivets: for 
locomotives, waggons it structural- works. 


The material is furnished to the British Standard Specification gee ete 
and the Lloyds requirements 


oo ANONYME 84: <2 @ a MEUS 
es Ateliers de Constructions de ? 
Manegee svat SCLESSIN-LIEGE (Gelglumnig 


F. TIMMERMANS, Eng., © a Btwblished inl$35 


Locomotives of any power — 
Industrial locomotives 
from 4 to 6) tons 


Te 


Electric . 
locomotives — 


on 


7. 


Spare-pitces 


Please address letters | Steam turbines :: Centrifugal Pumps ee 
and telegrams : Semi-fi Xed machines: :Hydraulic tools: lron-works:: Foundries ie 
Ch ANTS nes . Copper-smith’s and brazier’s wares 


SCLESSIN-LIEGE (BELGIUM) 
- WE SEN OUR CATALOGUES ON DEMAND - — 
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ATELIERS DE TRAZEGNIES 


JOINT-STOCK GOMPANY, AT TRAZEGNIES (BELGIUM) 


PLANT 
machinery 
and 
Rolling stock 
for 
Railways 
and 
Tramways. 
All types of 
Carriages, Wag- 
gons, Hand cars. 
Forgings of every 
description 
Mounted axle 
trees. 


Telephone : COURCELLES-CENTRE No 15. 
POSTAL CHEQUE ACCOUNT N° 


Crossings, Slip © 


Telegraphic Address : ATELIERS TRAZEGNIES. 


RAILWAY 
apparatus, 
Changings 


points. 
Swing plates. 
Iron foundry. 
Moulding and 
finishing of 
spare pieces 
of every span 

and size 


| 


Societe Anonyme des ATELIERS DE SENEFFE 


O 


Rail way matera 
and 
Rolling stock. 


Tenders, 
Passengers Cars, 
Wagons 
of all types. 


Material for mines, 
quarries 
contractor 
and all industries. 


Rough 
and 
finished forgings 


Telephone : 


Ner 44, MANAGE 


SENEFFE (Belgium) 
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Bentley’s. 


Telegraphic address : 


O 


Track 
accessories. 
Switches, 
Crossings. 
Semaphores, 
Signals, etc. 
Turn-tables 
of all diameters. 
oO 9 
CODES USED : 
ABC, 5th edition. 
Lieber, five Jet- 
ters. 

Western Union 
(Universal edi- 
lion). 


| Engineering (se- 


cond edition). 
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@ Axle Box Centrifugal and Automatic Lubrication 


(Pe. ented in all countries 
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Doing away 
with expensive 
accessories 


Can be adopted 
on all rolling stock 
for Railways 
and Tramways 
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@ 
Secuy Safety 
. ae in operation 
a great Saving 
of oil 6 
- Maintenance 
Pamphlets and abour 


reduced 
to a minimum 


and designs 
on demand 
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Société anonyme aa Ateliers de Godarville 
Telegraphic Address: --GOdarville (Belgium) code: 


ATELIERS GODARVILLE ABC Sth EDITION 


Carriage made for the Administration of the Belgian State Railways 
by the S. A. des Ateliers de Godarville. Diploma of Honour, Exhibition Ghent 1913. 


LUXE AND ORDINARY CARRIAGES — TRAMWAY CARRIAGES. 
Tenders — Goods wagons — Tank-wagons and Auto-unloading wagons. 
Pieces in cast iron of every description 


SAY YOU SAW IT IN THE ( BULLETIN )). 


1880 aaa : Collaboration Medal 
: i 1883 AMSTERDAM 2 Gold Medals 
1884 CARACAS ws. peeeait 


Fi rst Premium 


| 1885 NEW ORLEANS Gold Medal 


| 1885 ANTWERP. 


MEYER 


A Member of the Jury, ors ‘Concours 
| 1888 BRUSSELS 3 Gold Medals | 

_ | 1888 BARCELONA Gold Medal | 
1889 PARIS ee | 


Member of the Jury, Hors Concours 
1890 EDINBURGH _ Diploma of Honour 


nom ue ea Affai 1 
= to the Rallye, Posts, Telegraph and Navy Department — 


‘| 1890 paris 
Diploma of Honour, Member of the Jury 


| 1894 ANTWERP 


_ Member of the Jury, Hors Concours 
1895 PARIS (Book) Member of the Jury 


"| 1897 BRUSSELS. Member of -the Jury 


1900 PARIS Member of the Jury 
1905 SAINT-LOUIS Grand Prize 


1905 LIEGE Grand Prize Diploma | 


1910 BRUSSELS 
Two Grand Prize Diplomas 


1913 GHENT Two Grand Prize Diplomas 


—_——. ILLUSTRATED PUBLICATIONS 


Fine Book and Job Printing, 


Reviews, Periodicals. 


ia PRINTINGS iN FOREIGN LANGUAGES A SPECIALTY — : 


_-—————. Telephone : 


AGIERS SPEGIAUX ELECTRIQUES 


BRUSSELS 4916 


A HAUTE TENEUR EN MANGANESE 


pour Concasseurs, Broyeurs, blindages, etc. 


ACCOUPLEMENT AUTOMATIQUE 


pour Chemins de fer et Tramways 


~ 


Ingénieur (E. P. F.). — BRUXELLES 
9 42, rue Léon De Lantsheere Tél 320,98 
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HE Manager of t t lv 
of the Berto: R 


. 


‘inforniehehe” Bout. Henne“ - of 
to their demand of © “prices, sales “by. aucti ia 


He also dHaerakes: to supply. estimates, informations, etc., | 
about the Be REALE of Helen. a eee t 


concerning ae price, kind of advertisement aha subscription 
reese ut ue Bulletin are sent. on ana 


in the Bulletin, Besipeis ‘mention in. your spect nae title fe a 
of this publication. = Hg 


COMPARTMENT TO LET. 
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Swiss Locomotive & Machine Works 
WINTERTHUR (Switzerland) 


LOCOMOTIVES 


of every kind and gauges 
for main and branch line service 


NMA 
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Rhaetian Railway, Switzerland 


RACK LOCOMOTIVES 


for mountain traction as speciality 
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“Vol. VII. — No. 43. 


CONTENTS. 


I. Short memorandum on the electrification of the Chilian 
Section of the Transandine igi Company, tye A. J.J. 
EXPER a ne Filegis?) Viscose 


II. A new wood treating process, by A. M. Howaxp . 


III. The Seven of the reinforced poncre’ car, by AnD: 
REEVE ; 


IV. Methods eraptoyedsiy the Italian State Railways tor testing 
locomotive performances, by A. Mascini and G. CorBELuint. 


VY. Derailments of locomotives on ges by se C. Braver and 
Marion B. Ricwarpson. . ere 


VI. MisceLLANEOUS INFORMATION : 


1. Relative wear on pats an rit bes < oe i by 
James F. Burns, . 


2. A new type of train si (Abstract of a = paper by 
Walter S. Lacuer) . 


3. Locomotives for the Ford Railway Oe i 
4. One-man control for electric locomotives .  . 

5. Automatic couplings on Japanese railways . 
6 


. Car dumper for transfer from narrow to standard 
gage cars on the Denver and Rio Grande Western . 


7. Friction bolster cushion of novel design. 


VII. New BooKS AND PUBLICATIONS : 


Les chemins de fer d’intérét local, tramways et services 
publics automobiles (Iégislation et réglementation) (Local 
railways, tramways and public motor bus sary! eas bales 
and regulations]), by L. Vasseur 


VIII. Monruiy BIBLIOGRAPHY OF RAILWAYS : 


I. Books 
II. Periodicals . 


IX. Conrenrs of the 7th year of the English edition . . . 


X. Anatyticat’ Tasie of articles uses eae to the 
decimal classification Beers 95 3 i a 
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| Figs. 1 t0 5, pp. 2519 & 2520, 


Figs. 1 to 12, pp. 2526 to 2549. 


Figs. 1 to 7, pp. 2506 & 2514.| _ 


Figs. 1 to 9, pp, 2558 to 2566. 


“Figs. 1 and, p. 2572, | 625 43,3 (78 


Figs. 3 to 5, pp. 2574 & 2575. 


656 241.5 (7 te 

n- 621 335 (.73) oe 
Figs. 6 and 7, p. 2577. | 621.837 (494). 
eal I 625 .246 (52) ay 


Figs. 8 to 10, pp. 2581 & 2582. 


Sa 
656 1212.6 (. if ) Y > : 
Figs. 1] to 13, p. 2584. ; 15%. 


